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NOTICE. 


R. F. W. CAMPIN, Barrister-at-Law, 


Secre of the Inventors’ Institute, can be 
addressed at T Lodge, 8.E., or 46, Sor thampton 
Buildings, Chancery Lane, ndon. 


THE INVENTORS’ INSTITUTE 


4, St. Martrn’s PLACE, TRAFALGAR SQUARE. 


President-8IR ANTONIO BRADY. 


The qualification for Annual Members of the Institute 
a yearly Subscription of One Guinea, and for Life Mem- 
pry ae single payment of'Ten Guineas. ¢ ee advertisement 
a 


Persons desirous of becoming members are requested to 
forward their names and addresses to the Secretary. 


INVENTORS’ PATENT ~ RIGHT 
ASSOCIATION, 


LIMITED, 
21, Cockspur-street, Charing-cross 


THOMAS MORGAN, 
Secretary. 


DEPOT OF INVENTIONS AND 
REGISTERED DESIGNS, 


46, SOUTHAMPTON BUILDINGS, HOLBORN, 
And Leighton Grove, '.W. 


R. 8.. CALLEY, with the view of 
negotiating the Sate, Disposar, and TAcENsING 
of Patents and Registrations, has opened an office at the 
above address, for Sepoeitin models of Patent Inventions 
and Registered Designs, and for inspection and exposition 
thereof, thus affording persons who. desire to invest in 
Patent Property ample opportunity of making selections 
according to their requirements, 


Models will be received at moderate charges per 
quarter, full particulars as to which may be obtained on 
application. 

Commercial Agency for Patentees and Inventors may 
also be arranged for at this office, 

NecoriaTions for the Sate, Disposan, and Licensine 
ef Patented Inventions and Registered Designs are carried 
on by Mr. 8. Calley, who will supply full particulars-on 
application— either personally or in writing—as above. 


A GENTLEMAN possessing an Inyen- 

tion of an Improved Pavement, comprising numer- 

ous viz., tubstantial. Durable, Noiseless, 

Smooth, Good Foothold, is willing to come to reasonable 

sag wi anyone having means to bring the invention 
ect. 


Address,—L. Pavement, care of the Inventors’ 
Patent Right Association, 21, Cockspur Street, London. 


SMARTT’S 
PATENT WATERPROOF CEMENT 


Should be in every Jouse and Place of Business, ready 
for coveriog and rendering more durable or for repairing, 
the soles of Boots, the bottoms of Cans (for cold water), 
aud other euch movable vessels, for repairing and im- 
proving Water Oasks and other'vessels and utensils, and 
for cementing generally. 

Sold by Grocers, Ironmongers, and others. 


Suprlied wholesale only by 
WALTER &MARTT, Buckhurst Hill, London, N.E, 


Now ready, price 2s. 6d., cloth, 
H* DY BOOK OF THE LABOUR 
LAWS. 


| a popular guide to the Employers and Workman 
Act, 1875, with the Kules and Fo:ims of the Lord Chan- 
cellor, and an Abstract of the New County Court Rules ; 
the Conspiracy and Protection of Préperty Act, 1875; the 
Trade Union Act, 1871; Russell Gurney’s Act, ‘868; and 
the Arbitration Act, 1872; with Introduction, R<o*e., and 
other matter, for the especial use of workmen. 


By GEORGE HOWELL, 


(Late Parliamentary Secretary to the Trades Unions of 
Great Britain.) 


Fvery Society, and every Branch of a Society in the 
United Kingdom, should have a copy for constant reter- 
ence; and every intelligent workman who desires to 
understand the Laws bearing upon Contract, Conspiracy, 
and Trade Unions should also have a copy. The proof 
sheets have been carefully revised and corrected by several 
eminent Farristers conversant with the law on the sub- 
jects treated of in this work. Employers likewise will 

d this a useful guide. 

To be had at the Bookstalls at all Railway Stations, 
and of all Booksellers. Trade supplied by 


H. W. FOSTER, 
14, FETTER LANE LONDON, E.0. 


HIGGINS’S DIGEST OF PATENT 
CASES. 


Just Published, 8vo0, price 21s. cloth. 


A DIGEST of the REPORTED CASES 
to the LAW and PRAOCTIO#® of 
LETTERS PATENT for INVENTIONS decided from 
the passing of the Statute of Monopolies to the present 
time. By Clement Hicorns, M.A., F.C S., of the Inner 


Temple, ister-at-Law. 
London: BUTTERWORTHS, 7, FLEET STREET, 
Her Majesty’s Law Publishers. 
Recently Published, price 2s., 


HE LAW OF PATENTS FOR 

INVENTIONS. By ¥. W. Campin, of Gray’s Inn, 
Barrister-at-Law, 

London: Lockwoop, Stationers’ Court. 
LB, 


SUBJECT MATTER INDEX OF APPLI- 
CATIONS FOR PATENTS. 
July 20th to August 20th, inclusive. 


The following Index gives first the class, then the name of 
the Inventor and the No. of the Patent. In this list (com.) 
means Invention communicated from abroad. Further 
infoi mation as to the progress of these Patents by Notice 
to Proceed, Sealing, and Specifying, can be obtained at 
the Office, 21, Cockspur-street, Charing-cross. 


Actps, and Vinegar.—W. 8. Taylor, 2792. R. 
W. Wallace and C. F. Claus, 2842. J. Mason, 
2992. J. Mason, 2993. F. Wirth (oo +), 3115. 

ADVERTISING.—A. ©. Collier and J. P. Popham, 
2941. G. Adame, 2998. 

Agratine, Aerated Liquids.—W. 8. Taylor, 
2792. G. simmons, 2896. 

Air, Gas, and Wind Engines, and Mills, &c.— 
W. J. Stevenson, 2851. E. C. Mills and H. Ha- 
ley, 3024. G, A. and W. A. Wilson and G. Dun- 
can, 3122. F. A. T. de Beauregard, 3131. H. A. 
Bonneville (com.), 3158, 


Air’ Pumrs, Exbausting and Compressing Air 


‘and Fluids,—J. H. Johnson (com.), 3124. 

Alkaline, Earthy Salts.—C. 8. Gor- 
man, 2781. R. W. Wallace and C. F. Claus, 
2842. A. A. Croll, 2884. W. R. Lake (com.), 
3082. 

Ancuorns, Lowering Anchors, Moorings.—C. 
Bloomer, 2971. 

Armour Puates.—T. R. Oswald, 2852. 

Asnxestos and Amianthus (treating and apply- 
ing).—E. L. J. Rocher, 2818. 

Ax.zs, Shafis, Bearings, Journals, Axle Boxes, 
Packing for Axles, Lubricating Axles, &c.—G. A. 


H. Vollrath, 2898. W.E. Newton (com.), 2939. | 


A. Hodgson, 2946, T. J. Smith (com.), 2969. T. 
J. Smith (com.), 3041. J. Douglass, 3065. W. 
R. Lake (com.), 3130. J. Tomlinson, 3138. J. 
Greenwood and H. Taylor, 3147. 

Baas, Baskets, Sacks, Holders, and Fasteninzs. 
—QO. Holdan and L. Kleinen, 2893. ‘T. E. ‘lin- 
worth, 3035. J.C. Fell (com.), 3070. G., G. W., 
and J. Betjemann, 3107. 

Batus, Bathing Appliances, Lavatories.—N. 
J. Builer, 3046. 

Bayonets, Daggers, Sworde, &c.—J. G. Tongue 
(com.), 2965. 

Bets, Braces, Girths, and Bands for wear.— 
W. Crawford, 3013. 

BieacHinG, &c.—R. Pendlebury, 2945. E. C. 
T. Blake, 2980. <A. Violand C. P. Duflot. 2991. 

Bosstns, Spools, and Reals.—C. Kastwood, 
2949. 

Booxs, Albume, Portfolios, Bookcovers, Book 
Slides or Holders, Bookbinding.—W. R. Lake 
o— 2963. J. Richmond and W. Whiting, 

64, 

Boots, Shoes, Leggings, Cleaning Boots.—F. 
Leonardt and T. C. Andrews, 2868. E. Edwards, 
2897. W. Morgan-Kiown (com.), 2917. W. 


Morgan-Browna (cow.), 2918. 
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Bortnc, Drilling, and Rifling, Gimlets and 
Augers.—A. A. Goubert and N. W. Pratt, 2863. 
F. and J. Butterfield, 2890. T. Palmer and W. 
Jones, 3064. 

Borttes «nd Jars, Bottle-holders, Bottle- 
stoppers, Capsules, and Corks.—E. A. Thomp- 
son, 2830. W. R. Lake (com.), 2930. J. D. 
McBane, 2967. L. Fouchez, 2970. J. and J. E. 
Carter, 3027. P. A. Cahuc, 3033. 

Boxes, Trunks, Portmanteaus, Letter-boxes, 
Work-boxes, Dressing Cases, Canisters.—A. Bar- 
ker and R. Quiv, 2879. O. Holdan and L. 
Kleinen, 2893. W. A. Miles, 3026. A. G. 
Speight. 3067. T. B. Bates, 3094. G., G. W., 
and J. Betjemann, 3107. 

Brean, Biscuits, and Pastry, Bakers’ Ovens.— 
W. G. Brodie, 3037. A. Clark, 3116. 

Breaks, Skids, and Buffers for Carriages and 
’ Railwaye.—E. Tyer, 2812. C. Bellamy, 2816. 
E. Tyer, 2916. W. Cooke (com.), 3101. H. A. 
Bonneville (com.), 3158. 


BrewinG, Ferment*sg, Making Fermented and. 


Unfermented Beverages, &c.——G. Simmonds, 2896, 
T. J. Smith (com.), 2929. 

Bricks, Tiles, and Building Blocks.—J. Part- 
ington, 3002. 

Bripors, Viaducts, and Aqueducts.—M. H. 
Hale, 2828. 

Brusues and Brooms.—C. T. Brandon, 2978. 


Plastering, Flooring, Roofing, &c.— 
T. W. Helliwell, 2951. T. Hyatt, 2968. J.B. 
Spence, 3084. J. Moore, 3102. C. H. Simmonds, 
3103. J. C. Russell, 3126. 

Buoys, Marine Lights, Preserving Life and 
Property at Sea, Conveying Lines to Stranded 
Vessels.— D. M. Davidson. 2973. 

Buttons, Buckles, Studs, and other Dress 
Fastenings.—E. R. Morris, 2796. W. R. Lake 
(com.), 2805. G. H. Bricknell, 2837. P. Law- 
2850. J. F. Bennet, 2928. T.£. Tinwortb, 
3035. 


CatcuLaTinG, Teaching, Solving Problems.—J. 
Sawyer, 2885. 

Carps, Tablets, and Card Cases.—W. R. Lake 
(com.), 3129. 

Cargiaces, Cabs, Omnibuses, Waggons, Carts, 
Trucks, &c.—C. Bellamy, 2816. H. Meredith, 
2902. P. Everitt, 2905. G. W. Cockburn, 2947. 
H. B. Fox, R. L. Williams, and E. T. Pemberton, 
2988. W.S8. Lewis, 3090. J. McKean, 3095. 

CarTRiInGEs, Percussion Caps, &c.—J. H. John- 
son (com.), 2972, A. G. Speight, 3067. 

Casxs and Barrels, Cask-stands, Filling Casks. 
A. G. Speight, 3067. C. H. Holt, 3150. 

Castine and Moulding Plastic Materials, &c. 
J. Wood, 2848. 

Cement, Plaster, and Lime.—E. A. Thomson, 
2830. 

Cuzques, Bank Notes, &¢.—W.T. Fewhell, 
2788. H. Pottio, 3030. 

Cutoring and Chloridee.—W. R. Lake (com.), 
3082. 

CisterNs, Reservoirs, and Tanks.—W. Turn- 
bull, 3112. 

Crocxs, Watches, and other Timekeepers, 
Waich-keys.—A. M. Clark (com.), 2894. H. W. 
Ley, 3137. 

Correr, Cocoa, and Tea, Coffee-pots, Tea- pots, 
Uros.—J. Joyce, 3018. G. W. von Nawrocki 
(com.), 3042. 

Compasses, Measuring Angles, Surveying and 
Levelling, Mathematical and Astronomical Instru- 
ments. —E. Brewer (com.), 2857. 8S. Pitt 
(com.), 3028. J.C. Mewburn (com.), 3161. 

ConvENsERS, Condensing.—W. Turnbull, 3112. 

CoNFECTIONERY, Lozenges. — E. Ramsden, 
2954. 

CookinG, and Apparatus Used in Covoking.— 
W. W. Horner, G. Barker, and 8. Hallam, 3043. 
W. R. Maguire, 3136. 

Curtinc, Sawing, Planing.—G. Pernet Jouf- 
froy, 2872. J. DuBois (com.), 2914. H. Belcker, 
2932. A.M. Clark (com.), 2935. W. H. Beck, 
(com.), 2953. J. Wheeler, 2975. W. A. Miles, 
3026. G. W. von Nawrocki (com.), 3048. J. 
Smith, 3075. G. W. von Nawrocki (com.), 3092. 
J. Salmon and R. C. Ross, 3114. 

CyLinpERs and Rollere, Covering Rollers.—E, 
Ilunter, 2855. R. W. C. Armstrong, 2876. 

DistxFecTInG, Deodorizing, Periuming. —C. 
J. Wollaston, 2844, 

DisTiLLinG, Alcoholic Distiilation, Manufacture 
of Spirituous Liquors.—J. Twentyman, 2926, 

Dooxs and Gates, Door Furniture.—R. Race, 
2504, 

Sewers, Gutters, and Tiles, 
Drainage, Stenchtraps, Sinks.—E, Thompson, 
2825. W.R. Lake (com.), 2919. G. L. Scott, 


; Fxpressing Moisture—B, A. Oakes 


(com.), 2802. <A. G. Southby, 3017. H. W. 
Kelly and J. G. McEntagart, 3081. 

EantTHENWARE, &.—J. Wood, 2848. 

Execrricity, Galvanism, and Magnetism, and 
their Application.—E. J. Brewer (com.), 2889. 
F. Arus (com.), 2892. A. M. Clark (com.), 2934. 
A. M. Clark (com.), 2982. J.and 8. J. Coxeter, 
2997. W. P. Thompson (com.), 3034. J. C. 
Mewburn (com.) 3161. 

Empossinc, Producing Raised Patterns.—J. 
Richmond and W. Whiting, 2964. 

EnaMetiinc.—W. R. Lake (com.), 3006. 

Mackrill, 2937. W. R. Lake 
(com.), 3128. 

Excavatine and Dredging ; Tunnels and Em- 
bankments.—W. Swales, 2782. 

Expiostve Compounds.—S. Davey, 2832. A. 
S. Schaw (com.), 3031. 

Extracts and Infusions (Obtaining.)—R. U. 
Etzensberger, 2785. 

Fasrics, Elastic Fabrice.—J. 8. Campbell 
(com.),2858. W. E. Gedge, (com.), 3056. 

Featuers, Artificial Feathers and Flowers.— 
A. Viol and C. P. Duflot, 2991. 

Fe.t, Felted Fabrics, &¢.—E. Thurmand, 
3123. 

Fences and Railings, Lattice and Trellis Work. 
H. Gardner (com.), 2990. 

Fisres (Obtaining and Treating).—E. Watson, 
2795. H. J. Haddan (com.) 3089. F. Wirth 
(com.), 3157. 

Fitters; Filtering, Purifying, and Clarifying 
Liquids, Distilling Water, Softening Water.—J. 
S. Campbell (com.), 2858. F. A. Bonnefin, 3019. 
G. Fournier, 3096. 

Frre-arms, Guns, Ordnance, Gun Carriages, 
Rifle Practice.—J.T. Parlour and A. Robinson, 
2867. W. Christie (com.), 2957. J.G. Tongue 
(com.), 2965. J. H. Johnson (com.), 2973. J. H. 
Johnson (com.), 3152. 

Frre Priaces, Stoves and Ranges, Fenders and 
Fire-Irons.—W. R. Maguire, 3136. ‘T. Gemmell, 
3165. 

Fire-Proorine, Rendering Uninflammable.—J. 
Moore, 3101. J. CO. Russell, 3126. 

Foop for Animals, Fodder Cutting, &.—J. G. 
Richmond and H. Chandler, 2788. W. R. Lake 
(com.), 3022, 

Fortirications, Batteries, Ships of War, Gun 
Boats, Armour-plated Ships. —J. B. Howell, 2803. 
E. Thompsvun, 2825. T. R. Oswald, 2852. J. T. 
Parlour and A. Robinson, 2867. D. Mac I. Camp- 
bell, 3032. 

Fvet, Treating Coal, Preparing Fire-wood, 
Fire-lighters, &c.—E. L. J. Rocher, 2818. 

Furnaces and Fire-boxes; Supplying Furnases 
with Fuel.—W. Welch, 2798. W. A. Martin, 
2806. J. H. Fraser, 2822. A. Wilson and J. J. 
and T. H. Palmer, 2849. G. Hatton, 2874. 
T. Cass, 2966. E. Butterworth, 3132. 

Furniture.—M. H. Hale, 2828. A. Barker 
and R. Quin, 2879. R. Reichenheim, 2911. S. 
Schwarz and C. Boettcher, 3072. G. O. Topham, 
3120. 

Games and Exercises, Billiards and Bagatelle 
Markers and Indicators for Games.—G. Clark, 
2784. J. L. Plimpton, 2883. J. H. Johnson 
(com.), 2956. C. T. Brandon, 2978. W. P. Kent, 
3012. 

Gas, Gasometers, Holders, and Retorts.—R. 
W. Wallace, and C. F. Claus, 2842. J. H. John- 
son (com.), 3159. 

Gas and other Burners, and Regulators, Gas 
Fittings, Lighting and Extinguishing Gas, Pre- 
venting Escape of Gas.—W. R. Lake (com.), 
2933. C. Hill, 2987. T. S. Borradaile (com.), 
3134. 

‘ Gems and Precious Stones.—A. von Doussa, 
043. 

Guass and its Applications—A. M. Clark, 
(com.), 2824. T. Bock (com.), 3093. T. A. Seago 
and I. C. Klosz, 3104. 

Governors for Engines and Machinery.—E, 
P. Alexander (com.), 2913. 8. H. Sparkes, 3156, 

Grain and Seeds (Treating).—A. Crabtree and 
L. Firth,2835. J. H. Johnson (som.), 2999. 

Gratincs.—L. McBean, 3005. 

GRinpine and Crushing Corn, Grain, and Seeds, 
and Dressing Flour.—A. Crabtree and L. Firth, 
2835. F.C. 2901. W. G. Brodie, 3037. 

GuinDING, Crushing, and Pulverizing Miscel- 
laneous Substances.—A. von Dousea, 3043. 

GRINDING and Sharpening, Flat Grinding and 
Polishing, &c.—P. Jensen (com.), 3109. 

Gutta Percba and India Rubber ( Preating and 
Applying).—W. Currie, 2920. Dorendorff 
(com.), 3054. 

Harr, Working in Hair.—H. J. Haddan (com.), 


3089. 


Hammers, Hammering.—J. C. Wilson, 2820. 
Harness, Saddles, 


from Harness, Grooming Horses, Nosebags.—(, 
Bellamy, 2816. F. Arus (com.), 2892. W, 
Shammon, 2995. W. J. Moffatt (com.), 3058, 
A. M. Clark (com.), 3164. 

Heatine end Evaporating, Regulating Heat.— 
G. Tidcombe, 2787. A.M. Clark (com.), 3014, 
A. G. Southby, 3017. W. Mather, 3044. W, 
W. Horner, G. Barker, and Hallam, 3053. T, 
Jones, 3060. 

Hinces.—R. Race, 2804, 

Hors18, Cranes, Capstans, Windlasses, Raising, 
Lowering, and Moving heavy bodies, Raising 
from Mines.—A. J. Alderman, 2786. J. Wolsten- 
holme, and J. Woodward, 2838. R.A. H. Hecht, 
end H. H. Kroger, 2888. 

Horse Shoes, Shoeing Horses.—A. Bowen, 
2960. 

Hoors, Rings, and Bands.—F. Rabbeth (com.), 
2814. A. A. Bertrem, 2869. 

Hoxrticutturg, Conservatories, Lawn Mowing, 
Training Plants.—G. Tidcombe, 2787. W. E 
Newton (com.), 2841. 

JEWELLERY, Lockets, Brooches, Bracelets, 
Watchchains, &:.—G. H. Bricknell, 2837. 

Knittine, Knitted Fabrics.—W. Jackson, 3106, 
H. M. Melior and L. Woodward, 3163, 

Lacz Making and Netting.—M. Robinson, 
2827. W. Sully and F. Radford, 3149. 

Lamps, Lanterns, Chandeliers, Candlesticks, 
Lamp Furniture, Glasses and Shades, Lighting, 
Producing Light.—J. and J. Kidd, 2860. Q, 
Wollenburg, 2900. A. M. Clark (com.), 2934, 
D. M. Davidson, 2973. A. M. Clark (com.), 
2982. C, liill, 2987. G. Tabrar, 3003, C. H. 
Richardin, 3051. 

Leatuer, Skins, Hides, Artificial Leather and 
Parchment, Currying, Tanning, Cutting, and 
Ornamenting Leather.—A. Gérard, 2791. R. W. 
Wallace and C. F. Claus, 2853. G. W. von 
Nawrocki (com.), 2908. <A. Wilson and J. J. 
and T. H. Palmer, 3146, 

Locks, Latches, Bolte, Lock Furniture, Keys.— 
W. Race, 2804. 

Lookinc AND Frames.—H. W. 
Ferris, 2921. 

Manure, Treatine Sewace.—C. J. Wollaston, 
2844. W.E. Bovill, 2846. G. Fournier, 3096, 
J. Frost, 3151. 

Matcues, Fuzees, &.—S. Davey, 2832. G. 
Pernet-Jouffroy, 2872. 

Marts, Rugs, &c.—W. Currie, 2920. 

MeasurinG and Gauging Length, Size, and 
Quantity.—E. Breffit and J. Edwards, 2952. H. 
Airson, 2962. 

MepicinEs and Curative Apparatus, Medical 
Batbs, Inhaling and Respirating Apparatus.— 
J. and 8. J. Coxeter, 2997. 

Metats; Smelting, Extracting and Reducing 
Metale, Heating Ores, Refining, ‘Tempering, and 
Annealing Metals, Manufacture of Iron and Steel, 
Metallic Alloys.—F. Maxwell Lyte, 2807. R. 
Howson, 2836. J. H. Jobnson (com.), 2840. 
G. Underwood, 2922. J. Mason, 2984, J. P. 
Ragenbusch and R. H. Kerr, 2996. LE. Bazin, 
3062. 

Metats: Forging, Rolling, Hammering, Rivet- 
ting, Bending, Welding and Shaping Metal, 
Steam Hammers, Anvils.—J. C. Wilson, 2820. 
A. Wilke, 2887. E. Roden, 2906. 

Metats; Cutting, Planing, Punching, Boring, 
and Rifling Metals.—R. Baird, 2833. J. Du 
Bois (com.), 2914. A. M. Clark (com.), 2939. 
G. W. von Nawrocki (com.), 3048. 

Meters for gas and fluids.—W. R. Lake (co.), 
2843. 8S. and H. N. Bickerton, 2881. 

Minin, Boring and Biasting Rock, Raising 
from Mines, Getting Coals, Draining, Lighting, 
and Ventilating Mines.—S. Davey, 2832. 
Wolstenholme and J. Woodward, 2838. A. A. 
Goubert and N. W. Pratt, 2863. T. Gidlow and 
J. Abbott, 2974. W. Allan (com.), 3166. 

Morive-PowER Machines, Obtaining Motive- 
power.—W. Robertshaw, 2797. T. J. Smith 
(com.), 2864. G. W. von Nawrocki (com.), 2981. 
G. Smith, 3040. G. A. and W. A. Wilson and 
| G. Duncan, 3121. 

Musica Instruments.—T. A. Edison, 2909. 
F. C. ‘Tessereau, 3008. J. F. Walters, 3046. 

Naixs, Spikes, Bolts, Rivets, Screws, Nail Ex- 
tractors, Serewdrivers.—A. M. Potter, 2794. J. 
Phipps, 2823. F. Bianchi and R. M,. Fabris, 
2831. T. J Smith (com.), 3041. G. W. von 
Nawrocki (com.), 3048. H. J. Haddan (com.), 
3144 


Noxious Gases (preventing and arresting).—W. 
R. Lake (com.), 2919. G. L. Scott, 3038. 

Nuts anp WasHers.—T. J. Smith (com), 
3041. <A. Y. Jacobs, 3154. 

Floorcloths, Table Covers, «nd 
Furniture Covers, Rick Cloths and Waggon 


urbs, Whips, Releasing , 


Covers,—W. Currie, 2920. J. W. Light, 3110. 
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Onine or Lubricating, Materials for Oiling, 
Oil Cans and Lubricants.—E. Hunter, 2855. 
Hodgson, 2946. T. J. Smith (com.), 2969, R. 
w. H. P. Higgs, 3047. W. R. Lake (com.), 
3130. J. Greenwood and H. Taylor, 3147. 

Optica InstRUMENTS.—J.C. Mewbura (com.), 
3161. 

OrnaMENTING.—T. A. Seago and F. C. Klosz, 
3104. E. Thurmand, 3123. 

Oxmpation and Incrustation (Preventing).— 
E. Hunter, 2856. J.D. Petersen (com.), 3148. 

PacxinG, Packing Cases, Arranging Goods for 
Sale.—J. Joyce, 3018. W. A. Miles, 3026. J. 
Smith, 3075. M. Labaussois, 3111. 

PacxtnG, Packing Pistons, Valves, &c.—J. 
Fathers, 2944. 

Parts, Colours, Varnishes, Glazes and 
Lacquer ; Painting, Colouring, and Varnishing.— 
0. Brandon, 2978. 

Paver, Pasteboard and Papier Mache; Paper 
Hangings—W. T. Fewtrell, 2788. E. C. T. 
Blake, 2980. W. A. Miles, 3026. J. Salmon 
and R. C. Ross, 3114. 

Petticoats, Skirts, Wearing Apparel for 
Ladies, Dress Suspenders, Collars.—J. P. Jalbert 
and J. F. Fenon, 2994. H. Halladay, 3074. 

PuotocraPHy and Photographic Apparatus.— 
J. C. Kock, 2869. 

Pictures, Portraits, Picture Frames, &¢.—J. 
C. Kock, 2809. T. B. Bates, 3094. 

Pitz Driving and Drawing.—W. J. Doherty, 
2847. 

Putars, Columns, Slabs, Vases, Statuary, &c.— 
J, C. Russell, 3126. 
=Pixs and Needles.—Z. and J. W. Shrimpton, 
2955. 

Prezs, Tubes and Syphons; Joining Pipes.— 
E. Roden, 2906. W. R. Lake (com), 2919. G. 
T. Selby, 2950. P. de Saand C, Hobbs, 2976. 
G. W. von Nawrocki (com.), 3048. A.M. Clark 
com.), 3014. E. Bazin, 3062. H. A. Bonneville 
com.), 3158. 

Pistons, and Piston Packings.—A. A. Goubert 
and W. W. Pratt, 2863. W. Lockwood, 3078. 
T. Adams, 3125. H.A Bonneville (com.), 3158. 

Prants, Trees, Seaweeds, &.—W. E. Newton 
(com.), 2841. 

Provenine, Digging, Clod Crushing, Land 
Rolling, Harrowing, Agricultural Implements, 
Tilling and Cultivating Land.—W. Stuart and G. 
Greig, 2938. J. Davis, 3036. 

Preservinc and Hardening Wood, Metal, 
Stone, &.—J. N. Sears (com.), 3099. J. C. 
Russell, 3126. 

Presenvine and Preparing Articles of Food.— 
P. P. E. M. Koch, 2801. B. A. Oakes (com.), 
2802. W. J. Bonser, 2882. J. H. Johnson (com.), 
2999. J. H. Jobnson (com.), 3000. W. G. Brodie, 
3037. W. Morgan-Brown (com.), 3066. C. 
Morfit, 3087. L. Collier, 3091. F. Irwin, 3117. 
K. Knott, 3162. 

Presses ; Compressing.—A. M. Clark (com.), 
2935. J. Joyce, 3018. G. W. von Nawrocki 
(com.), 3042. M. Lahaussois, 3111. 

Printinc and Transferring; Type and other 
Surfaces for Printing, Composing, and Distri- 
buting Type.—A. Magand, 2899. J. Richmond 
and W. Whiting, 2964. T. Mason, 2985. A. 
Fraser, 3055. 

ProreLtine CarniaGes.—G. A. and W. A. 
bg and G, Duncan, 3121. J. Imray (com.), 

PropELLING Machinery, Transmitting Power 
and Motion, Converting Movements.—T. J. 
Smith (com.), 2864. A. A. Goubert and N. W. 
Pratt, 2863. G. W. von Nawrocki (com.), 2981. 
R. W. H. P. Higgs, 3047. 

ProreLtina Ships, Propellors, V’addle-wheels, 
and Screws.—J. Moysey, 2800. G. F. Harring- 
ton, 2813. E. Thompson, 2825. 

Putteys.—A. Hodgson, 2946. 

Pumps, Pumping and Raising Water and other 
Liquids, Pumps, Pistons, and Packing.—T. An- 
drew and S. Deacon, 2811. J. Shone, 3007. H. 
Conradi(com.), 3011. R. Montgomory, 3023. J. 
Preah (com.), 3161. W. Allan (com.), 

PuncHING AND Perroratinc.—R. Baird, 2833. 
A. Clarke (com.), 2936. 

RSES acd Purse Fastenings.—T. E. Tin- 
worth, 3035. 

Racs and! Waste, Separating Fibres from 
Fabrics. —J. H. Leather, 3057. 

Ratways, Permanent Way, Rail Joints, Chairs 
ané Sleepers, Portable Railways, Atmospheric 
Railways, Switches, Points, Crossings, and Turn- 
tables—A. M. Potter, 2794. J. C. Russell, 3080. 
H. A, (com.), 3158, 

AILWAYS, Carriages, Coupling, Uncouplin 
- 4nd Altering Position of 
W. R. Lake (com.), 2810, R. Harrison, 2859. H. 


B. Fox, R. L. Williams, and E. T. Pemberton, 
2988. W. Morgan-Brown (com.), 3066. K. Knott, 
3162. 

Rearinc, Mowing, Making Hay, Gathering 
in Produce.—T. Gerrard, 2819. B. Samuelson 
and W. J. Manwaring, 2875. W. Stuart and G. 
Greig, 2938. J. Wray, 2948. J. B. Taylor, 3088. 
J. E. Phillips, 3100. 

RzrricErRATING, Cooling Liquids, Making Ice. 
—J. H. Wright, 2886. A. G. Southby, 3017. W. 
Morgan-Brown (com.), 3066. E. G. Brewer 
(com.), 3071. P. Giffard, 3108. J. H. Johnson 
(com.), 3153. K. Knott, 3162. 

ReGisterinG, Indicating, and Marking.—T. 
W. Doffy, 2845. J. L. Piimpton, 2883. G. R. 
Geldard, 2907. P. J. Doherty, 2977. H. Pottin, 
2983. J. Britten, 3010. J.C. Mewburn (com.), 


3161. 
Rorgs, Cordage, Twine, Oakum, Wire Ropes. 
W. J. Moffatt 


—J. H. Jobnson (com.), 2877. 
(com.), 3058. L. Binns, 3141. 

wan Strong Rooms, &c.—G. R. Geldard, 
err, (Preventing).—G. O. Topham, 

Sewine and Embroidering.—F. Leonardt and 
A. C. Andrews, 2868. W. Morgan-Brown (com.), 
2918. G. W. von Nawrocki (com.), 2981. G. 
Moss, W. R. Stirling, and F. W. Thomson, 3009. 
J. Ludley, 3098. 

Sxzars, Scissors, Clipping and Shearing Ani- 
mals.—W. Clark, 2895. 

Suir and Boatbuilding.—J. B. Howell, 2803. 
E. Thompson, 2825. T. R. Oswald, 2852. J. T. 
Parlour and A. Robinson, 2867. L. B. Trimen 
and G. Ritchie, 2912. H. B. Fox, R. L. Williams, 
and E. T. Pemberton, 2988. D. Mac I. Camp- 
bell, 3032. G. O. Topham, 3120. K. Knott, 3162. 

Suips’ Rigging and Sails, Reefing and Furling 
Sails.—A. A. Bertrem, 2869. 

Snort, Shell, Bullets, and other Projectiles.—J. 
T. Parlour and A. Robinson, 2867. 

Srrtinc, Sorting, Separating.—A. Crabtree 
and L. Firth, 2835. 

Sionats, Alarms, Conmunicating Apparatus, 
Conveying Sounds.—J. L. Plimpton, 2883. R. 
Burn, 2923. P. J. Doherty, 2977. W. Manston, 
3001. W. P. Thompson (com.), 3034. N. J. 
Holmes, 3142. H. A. Bonneville (com.), 3158. 

SxatTeEs, Skating Rinks.—G. Clarke, 2784. 

Smoxe (Preventing, &c.)—H. ©. E. Eggers 
and H. C, Kirchmann, 2989. P. Davies, 3061. 

; Spindles and Flyers. —A. Hodgson, 
2946. T.J. Smith (com), 3041. J. Greenwood 
and H. Taylor, 3147. 

Spinnine and Preparing for Spinning.—S. 
Brookes, 2790. E. Weston (com.), 2795. IF. 
Rabbeth (com.), 2814. R.F. Barber, 2515. B. 
A. Dobson and J. Macqueen, 2826. H. Marsden, 
2854. R. W. Me‘Dowell, 2873. T. Blackburn, 
2891. R. Whitehead, 2903. W. Clark, 2910. 
J. Furton, 2940. C. Eastwood, 2949. KE. Wil- 
liamson, 2986. J. H. Leather, 3057. A. D. 
Robertson, 3085. H. J. Haddan (com.), 3089. 
J. Bottomley, 3097. 8S. Kmsley and Smith, 3135. 
J. Greenwood and H. Taylor, 3147. F. Wirth 
(com.), 3157. 

Sprineas.—R. Race, 2804. G. J. C. Pinneger, 
2904. 

S1zAm and other Boilers, Cleaning and Prevent- 
ing Incrustation of Boilers, Water Feeding Ap- 

aratus for Boilers.—E. Hunter, 2855. J. 

cKenzie, 2925. F. Bristow, 2958. A.M. Clark 
(com.), 3014. T. Jones, 3060. J. D. Retersen 
(com.), 3148. 


Sream Engines (Stationary, Locorotive, and 
R. W. C. 


Marine.)—E. Hunter, 28955. Arm- 
strong, 2876. R. Wigzell and J. Pollit, 2878. 
J. Dolley, 2915. W. Stuart and G. Gre-g, 2938. 
A. M. Clark (com.), 3014. R. Montgomery, 3023. 

STEERING or Guiding Ships, Carziages, Ploughs, 
&e.—J. C. Mewburn (com.), 3161. 

Stone and Slate, Artificial Stone and Marble, 
Grindstones and Mil!stones.—T. W. Helliwell, 
2951. J. Wheeler, 2975. J. W. Von Nawrocki 
(com.), 3092, 7 

Srraprs, Driviog Bands, and Belting for Ma- 
chinery.—T,. Blackburn, 2891. L. Binns, 3141. 

Sucar and Syrups; Glucose.—J, H. Johnson 
(com.), 2839. H. W. Walker and T. L. Patter- 
son, 2924. 

TeLeGrapus ; Telegraph Printing Apparatus.— 
H. Gardner (com.), 2880. T. A. Edison, 2909. 
T. A. Edison, 2927. R.H. P. Higgs, 3050. J. 
and A. Muirhead, 3139. ; 

THERMOMETERS, Barometers, Pyrometers, Sali- 
mometers Electrometers; Testing Strength of 
Fluids.—A. M. Clark (com.), 2866. 

TuRASHING and Winnowing Grain and Seeds. 
—N,. Clayton and J. Shuttleworth, 3076. J. B. 
Taylor, 3088, 


| 


‘Topacco and Snuff, Cigars, Cigar-holders, 
Pipe and Cigar-lighters, Smoking-pipes, Tobacco- 
pouches.—J. Joyce, 3018. E. and W. Burling, 
3105. KE. S. May, 3155 

Toors.—J. DuBois (com.), 2914. 

Torrepors.—J. B. Howell, 2803. J. A. H. 
Mosley and J. Driver, 2856. 


Toys.—J. G. Tongue (com.) 3127. 

Tramways and Tramway Carriages, Tramway 
Locomotives —A. M. Clark (com.), 3014. J. C. 
Russell, 3080. J. Imray, 3121. J. Imray, 
(com.), 3133. 

TurnmnG, Latuzs ror Turninc.—F. and J. 
Butterfield, 2890. J. DuBois (com.), 2914. 


Umsretras, Parasols, &.—J. C. M. Steib, 
2821. H.J. Felton, 2942. §. Simmons, 3069. 
C. W. Fox, 3113. 


Urnotstery (Mattresses, Beds, Cushions, Cur- 
tains, &c.)—A. M. Clarke (com.), 2808. G. J. 
C. Penneger, 2904. H. J. Haddan (com.), 3089. 

Vatves, Taps Stop Cocks, Plugs ; Regulating 
the Flow and Pressure of Fluids.—A. A. Goubert 
and N. W. Pratt, 2863. R. W. C. Armstrong, 
2876. J. Dooley, 2915. E. Tyer, 2943. J. 
Fathers, 2944. W.G. Gedge (com.), 2961. E. 
Sargeant, 3020. W. W. Horner, G. Barker, 
and S. Hallam 3053. G. W. von Nawrocki 
(com.), 3063. W. P. Thompson (com.), 3143. W. 
Reid, 3145. TH. A. Bonneville (com.), 3158. 


VeLoctrepes.—S. Davies, 2799. J. Turner, 
2861. A. Beck and T. Warwick, 2862. W. 
Harrison, 2870. R. Duerre, 3029. W. 8. Lewis, 
3090. OC. Carter and S. Wilson, 3118. 


VENTILATION ; Supplying and Purifying Air for 
Buidings, Mines, Ships, Carriages, 
Tidcombe, 2787. D. Crossley, 3016. W. Mather, 
3044. G. L. Shorland 3052. D. Gill, 3119. 

Vices, Floor Dogs, or Cramps, Cramp Keys, 
Wrenches, Spanners, and Screw Keys.—H. 
Baecker, 2931. T. Palmer and W. Jones, 3064. 


Wasuine, Cleansing, and Wringing Fabrics, 
Yarne, and Materials.—O. Schimmel, 2763. A. 
Nicholson, 2829. | 

WarterineG, Supplying and Distributing Water, 
&o.—E. Thompson, 2825. 

Water Cuosets, Earth Closets, Urinals, and 
Commodes.—J. Orr, 3004. W. A. Mills, 3026. 
D. Gili, 3119. 


WATERWHEELS and Engines, &.—W. J. Ste- 
venson, 2861. 

Weanine Apparel for Gentlemen, Military Out- 
fits, & .—C. J. and F. 8. Guy, 2865. W. Currie, 
2920. W. Crawford, 3013. 

Weavine, Braiding, Plaiting, Preparing for 


&c.—G. 


Weaving.—E. J. Bicknall (com.), 2817. M. 
Robinson, 2827. J. McCabe, 2834. W. Han- 
son, 2959. J. and R. Cunningham, 2979. J. 


Leeming, 3059. J. Meilodew and J. Hardy, 3068. 
W. Stead and J. Conlong, 3077. C. A. Hooper, 
3079. C. Barraclough, 3160. 

Wrrauine Machines, Scales, Indicating Weight. 
Pooley, 3016. 

Wuetts for Carriages, &.—A. Beck and T. 
Warwick, 2862. R. Duerre, 3029. R. Williams, 
3039. 

Wueets for Machinery.—A. A. Goubert and N. 
W. Pratt, 2863. A. Hodgson, 2946. 

Winpinc, Reeling, and Balling Yarn and 
Thread.—S. Bash and H. Levy, 2871. R. 
Whitehead, 2903. 

Winpow Buns, &c.—C. Rawlings, 2936. J. 
Everard, 3021. 

Winvows and Sashes, &c.—C. Rawlings, 2936. 
T. W. Helliwell, 2951. H. B. Fox, R. L. 
Williams, and E. ‘I. Pemberton, 2988. L. McBean, 
3006. 

Ruel, 2793. 

Wire-Workinc, Wire Ropes, Telegraph Ca- 
bles.—H. Gardner (com.), 2990. G. W. von 
Nawrocki (com.), 3049. W. R. Lake (com.), 
3023. 

*,* The above List is prepared from the Patent 
Records by Mr. T. Morgan, Secretary of the 
Inventors’ Patentright Association, Limited. 


IMPROVED WINDMILL.—The advantages 
claimed for this windmill are that it may be 
readily adjusted while running, it is acted 
upon by wind blowing from any direction, 
and as the vanes are curved so that their 
inner edges are nearly at right angles with 
the course of the wind, the action of the 
wind is positive, and the greatest amount of 
the power of the wind is realised ; also that 
the wind has free and unobstructed discharge 
from the wheels. 
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THE TELEGRAPH OFFICE. 


‘** The Telegraph Office, or Simple Instruction 
in the Mechanism of Instruments and 
Batteries, for Country Postmasters and 
others employed in Small Offices,. where 
Single Needle and Alphabetical Instru- 
ments only are used.”” Compiled by Officers 
of the Royal Engineers employed in the 
Postal Telegraph Service. Cassell, Petter, 
and Galpin, London, Paris, and New 
York. 

This is an admirable little work convey- 
ing just as much elementary knowledge as is 
absolutely necessary for country postimasters 


and others who are not likely to have the |} 


knowledge of the skilled users of the Elec- 
tric Telegraph, the object of the work being 
to enable persons unacquainted with the 
principles of electricity, who may not be 
provided with galvanometers or other 
appliances for the detection of faults, to main- 
tain their apparatus to a great extent in 
working order, and to gain some slight in- 
sight into its construction. The description of 
the Wheatstone alphabetical instrument 
which follows, is however necessarily more 
exhaustive and technical. 

The work briefly refers to the coils, and as 
to their removal to the inducing magnets; 


the earth wire; the tappers; the circuit; 


line connections ; battery conection ; sending 
reversed signals; inability to send or dis- 
connection, and gives plain directions as to 
the steps to be then taken. 

Leclanché and Daniel’s Batteries, as far as 
directions to make up new, &c., areconcerned, 
are dealt with in a plain practical way, 
and Wheatstones, A B C instruments are 
succinctly yet comprehensively described. 
Illustrations accompany the text, so that 
this little work is really a book of elementary 
yet practical instruction as to the Electric 
Telegraph as far as the instruments for 
telegraphing are concerned. 

As a hint for future editions we would 
remark that as regards the illustrations 
and the references to them that improve- 
ment may still be effected. | 


DARWIN ON FORMS OF FLOWERS. 

‘The Different Forms of Flowers on Plants 
of the same Species.”” By CHARLES DAR- 
win, M.A., F.R.S. With Illustrations. 
gl John Murray, Albemarle Street. 
1877. 


As we have no taste or aptitude for painting 
the lily or adorning the rose, we shall en- 
deavour to present our readers with evidence 
taken from the book itself; that this work 
is an interesting, readable account of per- 
severing scientific researches made or super- 
vised by Mr. Darwin on a subject of inte- 
rest to almost everybody ;— for there are very 
few persons who take no interest whatever in 
flowers.— 

Mr. Darwin, in his Introduction, gives a 
good idea of the general scope of the work as 
follows :—The subject of the present volume, 
namely the differently formed flowers nor- 
mally produced by certain kinds of plants, 
either on the same stock or on distinct stocks, 
ought to have been treated by a professed bo- 
tanist, to which distinction I can layno claim. 
As far as the sexual relations of flowers are 
concerned, Linnzeus long ago divided them 
into hermaphrodite, moncecious, dicecious, 
and polygamous species. This fundamental 
distinction, with the aid of several subdivi- 
sions in each of the four classes, will serve 
my purpose; but the classification is arti- 
ficial, and the groups often pass into one 
another. 

The hermaphrodite class contains two in- 
teresting sub-groups, namely, heterostyled 
and cleistogamic plants ; but there are 
several other less important subdivisions, 
presently to be given, in which flowers dif- 
fering in various ways from one another are 
produced by the same species. 


Some plants were described by me several 
years ago, in a series of papers read before 
the Linnean Society, the individuals of 
which exist under two or three forms, dif- 
fering in the length of their pistils and 
stamens and in other respects. They were 
called by me dimorphic and trimorphic, 


- but have since been better named by Hilde- 


brand, heterostyled. As I have many still 
unpublished observations with respect to 
these plants, it has seemed to me advisable 
to republish my former papers in a connected 
and corrected form, together with the new 
matter. It will be shown that these hetero- 
styled plants are adapted for reciprocal fer- 
tilisation; so that the two or three forms, 
though all are hermaphrodites, are related 
to one another almost like the males and fe- 
males of ordinary unisexual animals. I will 
also give a full abstract of such observations 
as have been published since the appearance 


| of my papers; but only those cases will be 


noticed, with respect to which the evidence 
seems fairly satisfactory. Some plants have 
been supposed to be heterostyled merely 
from their pistils. and stamens varying 
greatly in length, and I have been myself 
more then once deceived. With some species 
the pistil continues growing fora long time, 
so that if old and young flowers are com- 
pared they might be thought to be hetero- 
styled. Again, a species tending to become 
dicecious, with the stamens reduced in some 
individuals and with the pistils in others, 
often presents a deceptive appearance. Un- 
less it be proved that one form is fully fertile 
only when it is fertilised with pollen from 
another form, we have not complete evidence 
that the species is heterostyled. But when 
the pistils and stamens differ in length in 
two or three sets of individuals, and this is 
accompanied by a difference in the size of 
the pollen-grains or in the state of the stig- 
ma, we may infer with much safety that the 
species is heterostyled. I have, however, 
occasionally trusted to a difference between 
the two forms in the length of the pistil 
alone, or in the length of the stigma toge- 
ther with its more or less papillose condition ; 
and in one instance differences of this kind 
have been proved by trials made on the fer- 
tility of the two forms, to be sufficient evi- 
dence. 

The second sub-group above referred to 
consists of hermaphrodite plants, which 
bear two kinds—the one perfect and fully 
expanded, the other minute, completely 
closed, with the petals rudimentary, often 
with some of the anthers aborted, and the 
remaining ones together with the stigmas 
much reduced in size; yet these flowers are 
perfectly fertile. They have been called by 
Dr. Kuhn cleistogamic, and they will be 
described in the last chapter of this volunie. 
They are manifestly adapted for self-fertili- 
sation, which is effected at the cost of a 
wonderfully small expenditure of pollen; 
whilst the perfect flowers produced by the 
same plant are capable of cross-fertilisation. 
Certain aquatic species, when they flower 
beneath the water, keep their corollas 
closed, apparently to protect their pollen ; 
they might therefore be called cleistogamic, 
but for reasons assigned in the proper place 
are not included in the present sub-group. 
Several cleistogamic species, as we shall 
hereafter see, bury their ovaries or young 
capsules in the ground ; but some few other 
plants behave in the same manner; and, as 
they do not bury all their flowers, they 
might have formed a small separate sub- 
division. 

Another interesting subdivision consists of 
certain plants, discovered by H. Miiller, some 
individuals of which bear conspicuous flowers 
adapted for cross-fertilisation by the aid of 
insects, and others much smaller and less 
conspicuous flowers, which have often been 
slightly modified so as to ensure self-fertili- 
sation. Lysimachia vulgaris, Euphrasia offi- 
cinalis, Ihinanthus crista-galli, and Viola 
tricolor come under this head. The smaller 
and less conspicuous flowers are not closed, 


but as far as the tog, which they serve 
is concerned, namely, the assured propaga- 
tion of the species, they approach in nature 
cleistogamic flowers; but they differ from 
them by the two kinds being produced on 
distinct plants. 

With many plants, the flowers towards the 
outside of the inflorescence are much larger 
and more conspicuous than the central ones, 
As I shall not have occasion to refer to 
= of this kind in the following chapters, 

will here give a few details respecting 
them. It is familiar to every one that the 
ray-florets of the Composite often differ 
remarkably from the others; and so it is 
with the outer flowers of many Umbellifere, 
some Crucifers and a few other families, 
Several species of Hydrangea and Viburnum 
offer striking instances of the same fact, 
The Rubiaceous genus Musseenda presents a 
very curious appearance from some of the 
flowers having the tip of one of the sepals 
developed into a large petal-like expan- 
sion, coloured either white or purple. The 
outer flowers in several Acanthaceous 
genera are large and conspicuous but 
sterile; the next in order are smaller, 
open, moderately fertile and cepable of 
cross-fertilisation ; whilst the central ones 
are cleistogamic, being still smaller, closed 
and highly fertile; so that here the inflores- 
cence consists of three kinds of flowers, 
From what we know in other cases of the 
use of the corolla, coloured bractem, &c., 
and from what H. Miiller has observed on 
the frequency of the visits of insects to the 
flower-heads of the Umbelliferse and Com- 
posites being largely determined by their 
conspicuousness, there can be no doubt that 
the increased size of the corolla of the outer 
flowers, the inner ones being in all the above 
cases small, serves to attract insects. The 
result is that cross-fertilisation is thus 
favoured. Most flowers wither soon after 
being fertilised, but Hildebrand states that 
the ray-florets of the Composite last fora 
long time, until all those on the dise are im- 
pregnated ; and this clearly shows the use 
of the former. The ray-florets, however, are 
of service in another and very different 
manner, namely, by folding inwards at night 
and during cold rainy weather, so as to pro- 
tect the florets of the disc. Moreover they 
often contain matt«r which is excessively 
poisonous to insects, as may be seen in the 
use of flea-powder, and in the case of Pyre- 
thrum, M. Belhomme has shown that the 
ray-florets are more poisonous than the disc- 
florets in the ratio of about three to two. 
We may therefore believe that the ray- 
florets are useful in protecting the flowers 
from being gnawed by insects. 

It is a well-known yet remarkable fact 
that the circumferential flowers of many of 
the foregoing plants have both their male 
and female reproductive organs aborted, as 
with the Hydrangea, Viburnum and certain 
Composite ; or the male organs alone are 
aborted, as in many Composite. Between 
the sexless, female and hermaphrodite states 
of these latter flowers, the finest gradations 
may be traced, as Hildebrand has shown. 
He also shows that there is a close relation 
between the size of the corolla in the ray- 
florets and the degree of abortion in their 
reproductive organs. As we have good 
reason to believe that these florets are 
higbly serviceable to the plants which 
possess them, more especially by rendering 
the flower-heads conspicuous to insects, it 18 
a natural inference that their corollas have 
been increased in size for this special pur- 
pose; and that their development has sub- 
sequently led, through the principle of com- 

ensation or balancement, to the more oF 
ess complete reduction of the reproductive 
organs. But an opposite view may be main- 
tained, namely, that the reproductive organs 
first began to fail, as often happens under 
cultivation, and, as a consequence, the 
corolla became, through compensation, more 
highly developed. This view, however, 18 
not probable, for when hermaphrodite plants 
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become dicecious or gyno-dicecious—that is, 
are converted into hermaphrodites and fe- 
males—the corolla of the female scems to be 
almost invariably reduced in size in conse- 
quence of the abortion of the male organs. 
The difference in the result in these two 
classes of cases, may perhaps be accounted 
for by the matter saved through the abortion 
of the male organs in the females of gyno- 
dicecious and dicecious plants being directed 
(as we shall see in a future chapter) to the 
formation of an increased supply of seeds ; 
whilst in the case of the exterior florets and 
flowers of the plants which we are here con- 
sidering, such matter is expended in the de- 
velopment of aconspicuous corolla. Whether 
in the present class of cases the corolla was 
first affected, as seems to me the more pro- 
bable view, or the reproductive organs first 
failed, their states of development are now 
firmly correlated. We see this well illus- 
trated in Hydrangea and Viburnum; for 
when these plants are cultivated, the corollas 
of both the interior avd exterior flowers be- 
come largely developed, and their reproduc- 
tive organs are aborted. 

There is a closely analogous subdivision of 
plants, camer | the genus Muscari (or 
Feather Hyacinth) and the allied Bellevalia, 
which bear both perfect flowers and closed 
bud-like bodies that never expand. The 
latter resemble in this respect cleistogamic 
flowers, but differ widely from them in being 
sterile and conspicuous. Not only the 
aborted flower-buds and their peduncles 
(which are elongated apparently through 
the principle of compensation) are brightly 
coloured, but so is the upper part of the 
spike—all, no doubt, for the sake of guiding 
insects to the inconspicuous perfect flowers. 
From such cases as these we may pass on to 
oertain Labiate, for instance, Salvia Hormi- 
num, in which (as I hear from Mr. Thiselton 
Dyer) the upper bracts are enlarged and 
brightly coloured, no doubt for the same 
purpose as before, with the flowers sup- 
pressed. 

In the Carrot and other Umbelliferx, the 
central flower has its. petals somewhat en- 
larged, and these are of a dark purplish-red 
tint; but it cannot be supposed that this 
one small flower makes the large white 
umbel at all more conspicuous to insects. 
The central flowers are said to be neuter or 
sterile, but I obtained by artificial fertilisa- 
tion a seed (fruit) apparently perfect from 
one such flower. Occasionally two or three 
of the flowers next to the central one are 
similarly characterised; and according to 
Vaucher cette singuliére dégénération s'étend 
quelquefois a ’ombelle entiére.”” That the 
modified central flower is of no functional 
importance to the plant is almost certain. 
It may perhaps be a remnant of a former 
and ancient condition of the species, when 
one flower alone, the central one, was 
female and yielded seeds, as in the umbelli- 
ferous genus Echinophora. There is nothing 
surprising in the central flower tending to 
retain its former condition longer than the 
others; for when irregular flowers become 
regular or peloric, they are apt to be 
central; and such peloric flowers apparently 
owe their origin either to arrested develop- 
ment—that is, to the preservation of an 
early stage of development—or to reversion. 
Central and perfectly developed flowers in 
not a few plants in their normal condition 
(for instance, the common Rue and Adoxa) 
differ slightly in structure, as in the number 
of the parts, from the other flowers on the 
same plant. All such cases seem connected 
with the fact of the bud which stands at 
the end of the shoot being better nourisked 
than the others, as it receives the most sap. 

The cases hitherto mentioned relate to 
hermaphrodite species which bear differentiy 
Censtructed flowers; but there are some 
Plants that produce differently formed seeds, 
of which Dr. Kuhn has given a list. With 
the Umbelliferas and Composite, the flowers 

t produce these seeds likewise differ, and 
the differences in the structure of the seeds 


are of a very important nature. The causes 
which have led to differences in the seeds on 
the same plant are not known ; and it is very 
doubtful whether they subserve any special 
end. 

We now come to our second Class, that of 
monoecious species, or those which have their 
sexes separated but borne on the same plant. 
The flowers necessarily differ, but when those 
of one sex include rudiments of the other 
sex, the difference between the two kinds is 
usually not great. When the difference is 
great, as we see in catkin-bearing plants, 
this depends largely on many of the species 


_in this, as well as in the next or dicecious 


class, being fertilised by the aid of the wind; 
for the male flowers have in this case to pro- 
duce a surprising amount of incohererit 
pollen. Some few moncecious plants con- 
sist of two bodies of individuals, with their 
flowers differing in function, though not in 
structure; for certain individuals mature 
their pollen before the female flowers on the 
same plant are ready for fertilisation, and 
are called proterandrous; whilst conversely 
other individuals, called proterogynous, have 
their stigmas mature before their pollen is 
ready. The purpose of this curious func- 
tional difference obviously is to favour the 
cross-fertilisation of distinct plants. A case 
of this kind was first observed by Delpino in 
the Walnut (Juglans regia), and has since 
been observed with the common Nut (Corylus 
avellana). I may add that according to H. 
Miiller the individuals of some few herma- 

hrodite plants differ in a like manner ; some 
se proterandrous and others protero- 
gynus. On cultivated trees of the Walnut 
and Mulberry, the male flowers have been 
observed to abort on certain individuals, 
which have thus been converted into fe- 
males; but whether there are any species in 
a state of nature which co-exist as mone- 
cious and female individuals, Ido not know. 

The third Class consists of dicecious 
species, and the reriarks made under the last 
class with respect to the amount of difference 
between the male and female flowers are 
here applicable. It is at present an inexpli- 
cable fact that with some dicecious plants, 
of which the Restiaces of Australia and the 
Cape of Good Hope offer the most striking 
instance, the differentiation of the sexes has 
affected the whole plant to such an extent 
(as I hear from Mr. Thiselton Dyer) that 
that Mr. Bentham and Professor Oliver have 
often found it impossible to match the male 
and female specimens of the same species, 
In my seventh chapter some observations 
will be given on the gradual conversion of 
heterostyled and of ordinary hermaphrodite 
plants into dicecious or sub-dicecious species. 

The fourth and last Class consists of the 
plants which were called polygamous by 
Linnzeus; but it appears to me that it would 
be convenient to confine this term to the 
species which co-exist as hermaphrodites, 
males and females; and to give new names 
to several other combinations of the sexes— 
a plan which I shall here follow. Polyga- 
mous plants, in this confined sense of the 
term, may be divided into two sub-groups, 
according as the three sexual forms are 
found on the same individual or on distinct 
individuals. Of this latter or trioicous sub- 
group, the common Ash (F’raxinus excelsior) 
offers a good instance: thus, I examined 
during the spring and autumn fifteen trees 
growing in the same field; and of these, 
eight produced male flowers alone, and in 
the autumn not a single seed ; four produced 
only female flowers, which set an abundance 
of seeds ; three were hermaphrodites, which 
had a different aspect from the other trees 
whilst in flower, and two of them produced 
nearly as many seeds as the female trees, 
whilst the third produced none, so that it 
was in function a male. The separation of 
the sexes, however, is not complete in the 
Ash; for the female flowers include stamens, 
which drop off at on early period, and their 
anthers, which never open or dehisce, 
generally contain pulpy matter instead of 


llen. On some female trees, however, 

found a few anthers containing pollen- 
grains apparently sound. On the male trees 
most of the flowers include pistils, but 
these likewise drop off at an early period; 
and the ovules, which ultimately abort, are 
very small compared with those in female 
flowers of the same age. 

Of the other or monoicous sub-group of 
plants, or those which bear 

ermaphrodite, male and female flowers on 
the same individual, the common Maple 
Acer campestre) offers a good instance; but 
coq states that some trees are truly 
dicecious, and this shows how easily one 
state passes into another. 

A cousiderable number of plants generally 
ranked as polygamous exist under only two 
forms, namely, as hermaphrodites and fe- 
males; and these may be called gyno-dice- 
cious, of which the common Thyme offers 
a good example. In my seventh chapter I 
give some observations on plants of this 
nature. Other species, for instance several 
kinds of Atriplex, bear on the same plant 
hermaphrodite and female flowers; and 
these might be called gyno-moneecious, if 
a@ name were desirable for them. 

Again there are plants which produce 
hermaphrodite and male flowers on the same 
individual, for instance, some species of 
Galium, Veratrum, &c.; and these might be 
called andro-moneecious. If there exist 
plants, the individuals of which consist of 
hermaphrodites and males, these might be 
distinguished as andro-diwcious. But, 
after making inquiries from several bota- 
nists, I can hear of no such cases. Lecoq, 
however, states, but without entering into 
full details, that some plants of Caltha pa- 
lustris produce only male flowers, and that 
these live mingled with the hermaphrodites. 
The rarity of such cases as this lust one is 
remarkable, as the presence of hermaphro- 
dite and male flowers on the same individual 
is not an unusnal occurrence; it would 
appear as if nature did not think it worth 
while to devote a distinct individual to the 
production of pollen, excepting when this 
was indispensably necessary, as in the case 
of dicecious species. 

Expressing his warm thanks to Dr. 
Hooker for supplying him with specimens 
and for other aid; and to Mr. Thiselton 
Dyer and Professor Oliver for giving him 
much information and other’ assistance ; 
Professor Asa Gray, to whom Mr. Darwin 
dedicates this work, who has uniformly 
aided him in many ways; and to Fritz 
Miiller of St. Catherina, in Brazil, Mr. 
Darwin closes his introduction. 

The work, in various chapters, treats fully 
in the true Darwinian style of Hetero- 
styled Dimorphic Plants: Primulacem, 
Hybrid Primulas, Heterostyled Dimorpbic 
Plants, Heterostyled Trimorphic Plants, 
Illegitimate Offspring of Heterostyled Plants, 
Concluding Remarks on Heterostyled Plants, 
Polygamous, Dicecious, and Gyno-dicecious 
Plants, and Cleistogamic Flowers. 

Although we are tempted to cull from the 
the pages of this work to an extent that 
would amount to a large draught on the 
whole, yet we must confine ourselves to the 
following extract ‘‘On Some Wild Hybrid 
Verbascums” :-— 

In an early part of this chapter I re- 
marked that few other instances could be 
given of a hybrid spontaneously arising in 
such large numbers, and over so wide an 


extent of country, as that of the common 


oxlip; but perhaps the number of well- 
ascertained cases of naturally produced 
hybrid willows ixequally great. Numerous 
spontaneous hybrids between several species 
of Cistus, found near Narbonne, have been 
carefully described by M. Timbhal-Lagrave, 
and many hybrids between an Aceras and 
Orchis have been observed by Dr. Weddell. 
In the genus Verbascum, hybrids are sup- 
posed to have often originated in a state of 
nature; some of these undoubtedly are hy- 
brids, and several hybrids have originated 
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in presen ; but most of these cases require, 
as Gartner remarks, verification. Hence the 
following case is worth recording, more es- 
pecially as the two species in question, V. 
thapsus and lychnitis, are perfectly fertile 
when insects are excluded, showing that the 
stigma of each flower receives its own pollen. 
Moreover the flowers offer only pollen to 
insects, and have not been rendered attrac- 
tive to them by secreting nectar. 

I transplanted a young wild plant into 
a 4 garden for experimental purposes, and 
when it flowered it plainly differed from the 
two species just mentioned and from a third 
which grows in this neighbourhood. I 
thought that it was a strange variety of V. 
thapsus. It attained the height (by measure- 
ment) of 8 feet! It wascovered with a net, 
and ten flowers were fertilised with pollen 
from the same plant; later in the season, 
when nethcncest 4 the flowers were freely 
visted by pollen-collecting bees ; neverthe- 
less, although many capsules were pro- 


duced, not one contained a single seed. 


During the following yearthis same plant was 
left uncovered near plants of V. thapsus and 
lychnitis ; but again it did not produce a 
single seed. Four flowers, however, which 
were repeatedly fertalised with pollen of V. 
lychnitis, whilst the plant was temporarily 
kept under a net, produced four capsules, 
which contained five, one, two, and two 
seeds ; at the sametime three flowers were 
fertalised with pollen of V. thapsus, and 
these produced two, two, and three seeds. 
To show how unproductive these seven cap- 
sules were, I may state that a fine capsule 
from a plant of V. thapsus growing close by 
contained above 700 seeds. These facts led 
me to search the moderately-sized field 
whence my plant had been removed, and I 
found in it many plants of V. thapsus and 
lychnitis as well as thirty-three plants inter- 
mediate in character een these two 
species. These thirty-three plants differed 
much from one another. Inthe branching 
of the stem they more closely resembled V. 
lychnitis than V. thapsus, but in height the 
latter species. In the shape of their leaves 
they often closely approached V. lychnitis, 
but some had leaves extremely woolly on 
the upper surface and decurrent like those 
of V. yp se ; yet the degree of woolliness 
and of decurrency did not always go to- 
gether. In the petals being flat and re- 
inaining open, and in the manner in which 
the anthers of the longer stamens were 
attached to the filaments, these plants all 
took more after V. lychnitis than V. thap- 
sus. In the yellow colour of the corolla 
they all resembled the latter species. On 
the whole, these plants appeared to take 
rather more after V. lychnitis than V. thap- 
sus. On the supposition that they were 
hybrids, it is not an anomalous circumstance 
that they should all have produced yellow 
flowers; for Gartner crossed white and 
yellow-flowered varieties of Verbascum, and 
the offspring thus produced never bore 
flowers of an intermediate tint, but either 
pure white or pure yellow flowers, generally 
of the latter colour. 


POSTPONEMENTS.—We are compelled to 
postpone several important articles. Amongst 
reviews : On Shilling Class Books of Science 
and Literature, published by P. Stuart, 
Laurie School Depot, Paternoster-row. 


CONTINUOUS BRAKES. 


In nearly all the more calamitous of the 
great railway accidents of the last few years, 
those which have been attended by the 
largest destruction of life and property, we 
have had to point out that, even if the first 
step in the catastrophe were admitted to 
have been unavoidable, all the worst conse- 
quences would have been prevented if the 
train had been fitted with an effective con- 
tinous brake. The ordinary history is that 


some obstacle, either unseen by the driver 
or seen too late for the application of hand 
brakes, has suddenly arrested the speed of 
the locomotive. The carriages immediately 
bebind it, still running at 40 or 50 miles an 
hour, have dashed with fatal effect upon 
the ponderous engine, and those in the rear 
of the train, in their turn, have ‘‘ telescoped’”’ 
into or overridden those in front of them. 
In such circumstances, the frail bodies of 
the carriages have been reduced to splinters 
of shivered wood and glass, and passengers 
who have escaped the immediate shock of 
the collision have often been severely or 
fatally injured by the fragments which bore 
witness to its violence. In order to produce 
such consequences, it matters nothing what 
is the nature of the obstacle by which the 
engine has been checked; and some of the 
worst accidents of this class have been pro- 
duced simply by its leaving the rails and 
burying axle deep in the ballast. More than 
once, and notably in an instance which will 
be fresh in the recollection of our readers, a 
train running in the opposite direction has 
come into collision with the wreck, and has 
thus furnished the material of a second 
** accident,” sometimes even more fatal 
than the first. When these events have 
happened, we have explained, over and over 
again, that all the chief elements of danger 
to life, as far as the passengers were con- 
cerned, were traceable to the free running 
of many or most of the carriages; and that 
if their speed could have been diminished 
simultaneously with that of the engine, no 
great harm would in most cases have been 
produced. The truth of this assertion is so 
self-evident that it has ceased to uire 
demonstration, and its obvious corollary, 
that an effective continuous brake is a neces- 
sary condition of safe travelling, is also 
manifest to the most humble capacity. Un- 
der our existing system of railway manage- 
ment, however, these truths, if they have 
ceased to require demonstration, still require 
to be urgently and constantly reiterated ; 
and we are glad to be able to enforce them, 
on this occasion, by the history of events 
which might have been prepared for the 
purpose of giving experimental proof of the 
soundness of the doctrine which we have so 
often and so long maintained. 

Recently the Scotch up express on the 
Midland railway, which had left Carlisle at 
1,15, was approaching Leeds at a rapid rate. 
It was a long and heavy train, drawn b 
two engines, and near Kirkstall Abbey the 
driving axle of the leading engine broke in 
two. One of the driving wheels became 
detached, and was projected forward with 
sach force that it was either thrown or 
ro'led about 150 yards, and it ultimately 
fell over upon the down line. As the train 
contained Pullman cars, it was necessarily 
fitted with the Westinghouse Automatic Air- 
brake, and this was applied at its full force 
by the driver as soon as he felt the shock of 
the fracture. The momentum of every part 
of the train was immediately checked, 
nothing left the rails, there were only trifling 
collisions between the carriages, and no 
passenger sustained any more grievous in- 
jury than a shaking from the sudden stop- 
page. The engine is said to have been 
completely wrecked, and the rails for a con- 
siderable distance twisted like corkscrews. 
Splinters of the engine were thrown many 
hundred yards; but except that the leading 
axle and the stepboards of the first carriage 
were broken, no injury was done to the 
train, which was brought to absolute rest in 
hundred yards, or fifty yards before it 
reached its driving-wheel. Nor was the 
effect of the brake confined to its action 
upon its own train. A down train was due 
at the spot, and was rapidly approaching. 
Persons ran forward to stop it, and were 
barely in time to do so. If they had been 
too late—and they would have been too late 
if the up train had been wrecked, or even if 
had been stopped with less promptitude— 


the down train must have come into collision 
with the detached driving wheel, and would 
probably have been thrown off the line, 
with the results with which we have been 
rendered only too familiar in similar cases, 
It is iaposiiote to conceive circumstances in 
which all the conditions necessary to a great 
catastrophe should be more completely ful- 
filled, and yet they were all rendered harm- 
less by the brake. In consequence of the 
damage to the permanent way, the train 
was delayed for two hours or more, and the 
other traffic was temporarily suspended. 
The locomotive was greatly injured, but no 
one has sustained any bodily harm, unless 
indeed, it be the driver, who is said to have 
been much hurt (presumably by some frag- 
ment of the axle), but who, nevertheless, 
retained his presence of mind in the emer- 
gency. We trust that he may not be suf- 
fered to go unrewarded. 

This narrow escape ought to have great 
weight in inducifg the Board of Trade, or 
Parliament if necessary, to insist upon all 

assenger trains being fitted with an efficient 
rake. Not the least interesting part of the 
case is that the accident was produced by a 
cause which could not have been prevented 
by any degree of care or foresight. Some 
railway men profess to believe that the 
security of trains should not depend upon 
effective brakes, but upon an elaborate code 
of signals, coupled with careful general 
management. ‘These things are not to be 
despised, but the broken axle of Friday 
teaches that there may be accidents against 
which neither signals nor management can 
rovide. Possibly the axle contained some 
hidden flaw ; possibly it was to all appear- 
ance sound and strong. Doubtless it had 
been fairly tested before it became part of a 
locomotive ; and the engines selected for ex- 
ress service are always supposed to be the 
est of their kind. However good they may 
be, it is plain that they must be liable to 
meoliads weakness, which may cause them 
to fail at any moment, and that the only 
proper precaution against failure is to pro- 
vide the means of rendering it comparatively 
innocuous if it should occur. We have lately 
called attention to a pamphlet which states, 
on the high authority of Sir Henry Tyler, 
that during the last twelve years as many as 
600 deaths have been caused by railway 
aceidents of a kind which continuous brakes 
would either have averted or have rendered 
harmless; and these 600 deaths imply, of 
course, some four or five times that number 
of cases of injury. Up to a certain time, it 
was possible for railway directors to say 
that the power of continuous brakes to pre- 
vent accidents was only a matter of surmise, 
and might not be realised in practice ; that 
engineers and other permanent. officials were 
opposed to them, as permanent officials are 
generally opposed to every innovation ; and 
to make other excuses of a similar character. 
For the future, now that a demonstration of 
the utility of a continuous brake has been 
given in such a convincing manner, the 
occurrence of death or injury from collision 
with any obstacle which could be seen 4 
hundred yards ahead will involve moral 
responsibilities of the gravest character, and 
will call forth the most emphatic condemna- 
tion from pub!l‘c opinion. It must be re- 
membered, moreover, that the Board of 
Trade and Parliament, if they should be 
compelled to intervene, or Boards of Direc- 
tors as long as discretionary power in this 
matter is left to them, will not fulfil their 
duties merely by the adoption of something 
which is called a continuous brake, unless 
it be the most effective which science hss 
produced. But, of all the conditions of 
efficiency the most imvortant is rapidity of 
application, so that the momentum of & 
train may be greatly reduced within a second 
or two seconds of the time when danger 8 
perceived. When this condition is secured, 
a collision which it is too late to avert may 
yet be rendered comparatively innocuous 
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INDUSTRY AND ART IN LONDON. 
(FroM A CORRESPONDENT.) 

MvusicAL INSTRUMENTS.—Considering the 
fact that so many persons, male as well as 
female, now play the oo or at any rate a 
musical instrument of some kind, we deem 
it right from time to time to notice those 
instruments in which improvemeuts are said 
to have been either effected or patented. For 
example, there are the pianos of the largely- 
advertising firm of J. Brinsmead and Sons, 
Wigmore-street, who lay much stress upon 
their check repeater—that, amongst other 
advantages, it is simpler than Erard’s ;—it 
certainly has all the appearance of being 
simpler. The pianos are upright, and the ad- 
vantages professed are that there is a perfect 
repetition of the blow as well as perfect 
check of the hammer when the blow is not 
required a second time—affording an elastic 
and certain touch combined with perfect 
repetition. When struck by the fingers a 
corresponding blow of the hammer is elicited 
sympathetically, so that the faintest pianis- 
simo or the most powerful fortissimo can be 
produced with the greatest ease. Another 
improvement is the sostenente sounding 
board. They may therefore be said to have 
a sustaining quality of tone. In discus- 
sing the advantages of the check repeater 
action of these pianos with some of the 
piano and music dealers, they said that at 
any rate there was an advantage in the 
metal bridge. This firm has, we were in- 
formed by same _ authority, probably 
managed to stand the test of aspirants to 
fortune, and of course rien ne succéde 
comme le succés. They export a great deal. 
Mr. Brinsmead has published recently 
(Cassell and Co.) an interesting little work, 
“The History of the Pianoforte,”’ which we 
reviewed not long since. 

PRACTICAL ENTOMOLOGY, &c.—Let us now 
change the scene to a naturalist’s and bird 
stuffer’s, Mr. J. Gardner, sen., 374, Oxford- 


Queen. There you find small birds of the 
most gorgeous plumage lying in glass cases 
on the counter in dozens, some of them 
being the charming little birds peopling the 
woods of part of tropical Queensland and 
colder New Zealand; then on a perch a 
oung cockatoo so life-like that an Austra- 
ian would find himself moved at the 
direct reminiscence. Mr. Gardner has at 
present exhibiting in the south gallery 
of the Westminster Aquarium some large 
glass cases containing herons, bitterns, 
grebes, and ducks, &c. The glass cases are, 
some of them, six feet by four feet six 
inches. Our naturalist says he is particularly 
successful in stuffing British aquatic birds. 
Last and least, but an excellent speci- 
men, we see in the window the dreaded 
Colorado Beetle or American bug. This 
specimen was caught in a growing crop of 
potatoes at Port Chester, West Cheston 
County, N. Y., United States. Some of the 
general newspapers, such as Court Journal 
and Land and Water, have recently described 
the said specimen. There are the upper 
side, under sideflying, wing cases raised, and 
profile. It is almost worth a visit to Oxford- 
street to see such a capital specimen, the 
insect looks as if only just deceased. 
MusIcaL PuBLICATIONS.—The quantity of 
fine, clear music which is now produced in 
London at very reduced prices to the trade 
and public compared to the old style 
is great. Recently a quantity of classical 
music has been. published without illus- | 
trated covers, as instances of which we | 
may cite waltz pieces published at Hopwood 
and Crew’s, New Bond-street, particularly 
an elaborate one, in which the warbling is 
almost immediately given effect to in bold 
character, fullowed by uneven playing 
and some short warbles. ‘‘ Florence,” a’ 
gem ; **Tarentelle,” allegro vivuce, op. 210; 
‘Doux Souvenir,” ‘‘Causerie Musicale,” 
Which winds up with a very pretty 
little andante flourish. Another of the 
Pieces. without picture ‘‘Chaste Simpli- 


strect, naturalist, &c., to her Majesty the | 


city,” of undeniable merit, is issued by | 
Messrs. Moutries and Co, of Baker-street. 

A new song, ‘‘ Amour Toujours,’’ of which, 

as is well known, M. Victor Hugo has 

written the words, and Degessler the 

music. This is as melodious a song 

as has been produced for a long time 

—a sort of improvement on Gounod—giving 

ripe expression to the half sad philosophy 

of Hugo. Rigodon, an old dance, at 

Wood’s, Great Marlborough-street, is a 

little after the same school. It deserves a 

good place amongst new music, though the 

publisher may be perhaps younger than 

some others. Messrs. Duff and Ste- 

wart’s Pianoforte Tutor by Rochard, as 

an easy and thorough means of learning 
the instrument is not to be surpassed, if 
equalled by Hamilton or any of the others. 

In a very short time the tunes are 
reached, which are often varied by exercises 
on the clefs. We should reckon amongst 
the wonders of modern science the illustra- 

tion of the key board, &c., enabling in a 
couple of pages or so of instruction the 
veriest tyro to acquire much practical 
knowledge. We have briefly indicated the 
peculiar merit of this tutor. Under this head 
we will conclude with a favourable men- 

tion of a sacred song (a new one) ‘‘ Redemp- 
tion,” published byJ. Goddard, Argyll-place, 

Regent-street, and words by Miss Winch 
are rather sweet; also a ‘“‘ Serenade” by 
Gounod for piano, a new arrangement of 
an old lullaby song, not merely a tran- 
scription, but also a meditation or reverie of 
uncommon treatment, arranged by Lindsay 
Sloper. There is a fancy prelude with sere- 
nade. We note that the variations give a 
brilliancy to the familiar air. 


COMPOSITION FOR COVERING 
BOILERS AND STEAM PIPING. 


A process has been employed for some 
time with great success for preventing the 
loss of heat from steam pipes, domes of 
generators, cylinders of steam engines, &c. 
It consists in covering the same witha 
mixture of sawdust (no matter from what 
wood) and ordinary flour paste in a very 
liquid state. The sawdust being added to 
make a thick paste, and applied according 
to the following directions, will form a 
compact mass, the adherence of which is 
very great when applied on clean surfaces 
of ‘wrought or cast iron; but on copper 
pipes it is more difficult to apply the first 
coat : in which case it is necessary to wash 
the copper pipe to be covered with a clay 
wash made with potter’s clay until it forms 
a thin coating, after which the sawdust and 
paste will adhere firmly. It is very simple to 
apply; any ordinary mason with a small 
trowel is all that is necessary. Lay on five 
successive coats one fifth of an inch thick, 
each layer making, when finished, one 
inch thick. Let the pipes or other objects 
to be covered be kept warm by the aid of a 
little steam, and let one coat be perfectly 
dry before applying a second. Should the 
pipes be outside, exposed to the open air, 
give them three or four coats of coal tar to 
make them waterproof, but if inside a 
building it is not necessary. It is well to 
pass the sawdust throught a riddle, to 
cleanse it from the coarse fragments of 
wood which are always to be found among 
sawdust. There is no contraction in drying 
the composition, therefore no leakage. 
Steam pipes so covered, the correspondent 
believes, lose less heat than when covered 
by any other patented process sold for that 
purpose. It is much less expensive, and 
much more efficient. The sawdust is to be 
found in most factories, scarcely of an 
value. With 1 cwt. flour (about 3.75 dols. 


worth), he says he can cover as much sur- 
face as formerly with 200 dols. worth of the 
composition he was then using, which cost 
him at the rate of 75 cents or 1 dol. per 
ewt. Its lightness renders it still more 
valuable for such purposes. There is very 
little expansion or eontraction in the pipes, 
being well protected; therefore no leaky 
joints.— Textile Manufacturer. 


MASON’S IMPROVEMENTS IN WARM- 
ING RAILWAY CARRIAGES. | 


THE object of this invention is to regulate 
the temperature of railway carriages in 
winter to a more uniform degree of heat, 
and consequently give more comfort to the 
passengers by utilising the exhaust or waste 
steam from the locomotive engine; thus 
dispensing with the foot warmers in ordi- 
nary use, and saving the expense now in- 
curred by railway companies in heating the 
water and the labour in filling the foot 
warmer with hot water. | 
Mr. Mason accomplishing his 
object in the following manner :—With 
suitable connections to the blast pipe of the 
locomotive éngine he conveys the exhaust or 
waste steam through the carriages in pipes 
arranged under the seats or otherwise a 
may be found most advantageous, the out- 
let of the pipes to be at the rear of the trains 
The amount of steam passing through the 
pipes to give the requisite temperature is 
under control of the guard of the train, and 
the pipes in the various carriages are 
attached together by means of flexible tubes, 
in order to allow for the varying distance be- 
tween when starting or stopping the engine. 


THE COLORADO BEETLE KILLER. 


Mr. F. A. Whitney, of Sandusky, Iowa, 
U.S., has, it appears, discovered an insect 
which preys upon the now dreaded Colorado 
Beetle. He says it has a proboscis some- 
what resembling the house fly, but seems to 
be of a hard nature, like bone. This bu 
strikes the beetle with this proboscis ro 
seems to suck the life vut of it, when he is 
ready for another. It seems to be a new 
discovery. He had mot time to watch it 
very much, but saw it kill two beetles in 
ten minutes. It seems to destroy the most 
from three p.m. until dark. We give an 
illustration, for the benefit of our readers, 
of this beetle killer. 


Spinep 
a, enlarged beak; 4, bug with right wings 
expanded. 


SONNET TO JANETTA. 
O, sweetest idol of my spirit’s song, 
Whose beauty, shining, sheds a lucid light, 
Fair and effulgent as the queen of night! 
Whose charms to nature’s gentlest works 
belong : 
Woo’d as the Muse, the more her strains 
proiong. 
To whose fair form, now shadow’d in my 
sight, 
My soul would sing; and night and day 
delight 
To list to words which murmur from her 
tongue. 
Who, sweet as Cynthia, has brought thedawn 
Tomy closed eyelids; while, in dreamy sleep, 
The love that pants for passion newly born 
to wake, and silent vigils 
eep | 
Which, without thee, were as anempty shrine, 
Or ‘harp that slumbers for the touch divine. 
HENRY GEORGE HELLON. 
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The Paper on the Patent Laws, by Mr. T. Morgan, A.S.E., 
Member of Council of the Inventors’ Institute, read at the British 


Association;unavoidably stands over. 


roceedings of the Justitute. 


THE Institute being now out of Session, we have nothing of 


interest to report. We expect to give a long list of new Members 
next month. 


sotices, 


‘‘ Preventive Medicine in Relation to Public Health” is the 
subject of a work by Dr. Alfred Carpenter, M.D., of Croydon, 
which is now in the press. The volume will comprise a series 
of papers on sanitation, air, sewage, water, hints upon the 
management of sewage farms, &c. It will be published, in the 
course of the present month, by Messrs. Simpkin, Marshall and 
Co. | 

The College of Physical Science in Newcastle has, it appears, a 
committee sitting to devise improvements. Good will doubtless 
result from this course. 


A new planet, after the unusual interval of nearly six months, 
is again announced. No. 173 was discovered on the 2nd inst., 
at Marseilles, and the discovery, like those of its two immediate 
predecessors, is due to M. Borelly, who has not yet, however, 
we believe, given names to any of the three. 


‘* Mineral Statistics for 1876” are now, it is reported, in 
the hands of the printers, so that we may hope, says the 
Atheneum, shortly to receive another of those lucid summaries 
of the annual progress of the mining industry of the United 
Kingdom which do so much credit to the unwearied industry of 
Mr. Robert Hunt. 


A shower of sand which fell at Rome on the 22nd of June is 
described by Padre Secchi in the Osservatore Romano. The 
cloud obscured the sun’s rays. The phenomenon does not 
appear to be rare in Italy, and it is traceable to the rising into 
the air of .ttfé sand of the African deserts. 


Davyum is the name proposed to be given to the new metal 
discovered by M. Sergius Kern, of St. Petersburg, found by 
him in platinum “ ores.”” It appears to occupy a place midway 
between molybdenum and ruthenium. M. Kern is studying its 
physical and chemical properties, and proposes the name of 
Davyum, in honour of Sir Humphrey Davy. Platinum, though 
found in the metallic state in alluvial deposits, is rarely, if ever, 
pure, being generally alloyed with iron, palladium, osmium, 
iridium, and copper. 

Trade Marks Conference.—Three meetings of gentlemen in- 
terested in the pen, needle, and iron trades were held on the 
9th ult. at Birmingham, for the purpose of devising some mode 
of obviating the difficulties now experienced in the proper 
registration of trade marks, more especially as regards common 
property marks. Mr. T. Seymour Saliman (London), solicitor 
to the society, presided, and Mr. H. R. Lack, registrar of trade 
marks, was present. The chairman defined trade marks as 
being of three kinds—private marks, partially private and 
partially common, and those entirely common to a trade. In 
the cotton trade great difficulties had been experienced owing 
to the resemblance of marks, and a committee was appointed at 
Manchester to investigate the points in dispute, and vompare the 
different marks in use. It was suggested that a similar step 
might be taken in other trades. Many applications for registra- 
tion had been kept back because of the difficulty of deciding 
whether or not they were ‘“‘ common,” and the registrar desired 
some information on the subject to guide him in his decisions. 
The Master of the Rolls had given u decision that when a mark 
was used by more than three persons it was to be deemed a 
common mark, A general conversation ensued, and Mr. Lack, 
in reply to various questions, said a person could not register 4 
mark which had been in common use for many years, but he 
could register a private device in connection with it, though in 
that case the mark itself would not become private property. 
Manufacturers.could register their names, though they were nob 
bound to do so. The proceedings at the subsequent meetings of 
needle manufacturers and ironmasters were of a very similar 
character. With regard to the needle trade, it was resolved to 
hold an adjourned meeting at Redditch, in order that some 
arrangement should be made for giving the registrar the infor- 
mation he required. The attendance at the ironmasters’ meet- 
ing was small, partly because the trade-mark difficulty is not 80 
great in that trade as in others. The chairman said that by 4 
trade-mark law they would be able to protect their manufactures 
against the conspiracy of uvprincipled manufacturers in foreign 
couutries. 

For the future admission of engineer students in the Royal Navy, 
a competitive examination of candidates will be held on the 
llth September, and following days Each engineer studeat 
will in future have to pay asum of £25 per annum for the first 
three years. He is alsoto enter into a bond in the sum of £500 
to enter the Royal Navy as engineer student on the completion 
of his period of service. 


| 
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As in former years, 80 now we give the most prominent position te 
the proceedings of the British Association for the Advancement 
of Science, commencing by placing before our readers the 
address of Professor Allan Thomson, the President, which was iu 
effect as follows :—‘‘ After the long interval of thirty-six years 
the British Association for the Advancement of Science holds its 
annual meeting, the 47th since its foundation, in this beautiful 
and interesting locality ; and, strangely enough, on this occasion 
as on the former, it passes from Glasgow to Plymouth. We are 
delighted to be assembled here, and are even surprised that the 
Association has been able so long to resist the power of attrac- 
tion by which it has been gravitating towards this place. 
While we are prepared to be charmed with the surpassing 
beauty of its scenery, and know the deep interest of its pre- 
historic vestiges, its historic memories, and its artistic associa- 
tions, we have been frequently reminded of its scientific vigilance 
by the records of its active scientific work; and we are now 
ready and anxious to witness all we can behold of its energy and 
success in the application of scientific discovery to the’ practical 
arts. Should we, as might be expected in a place hitherto so 
famous in its relations to our naval and military history, find 
most prominent those relating to the mechanism of war, we 
shall still hope that the effect of greater perfection in the engines 
of destruction may only be the means of rendering peace more 
permanent and secure. It is a sourceof regret to myself, and 
may be, 1 fear, a cause of detriment to this meeting, that the 
choice of a President shouid have fallen upon one whose constant 
occupation with very special branches of science has fitted him 
so inadequately for the distinguished position to which he has 
been called. i can only derive comfort from knowing that, 
wherever it may be necessary, there are many others present 
most able to supply what may be wanting on my part; and I 
must, therefore, at once bespeak their assistance and your in- 
dulgence. I have selected for the subject of the remarks which 
I am about to offer for your acceptance a biological topic 
—namely, the *‘ Development of the Forms of Animal Life,’’ 
with which, he observed, his own studies had been largely 
occupied, and which had important bearings on the questions 
now agitating the scientific world. Having noticed the enor- 
mous change produced in scientific thought by the doctrine of 
natural selection brought forward simultaneously by Wallace 
and Darwin in 1858, the Professor said: ‘‘ If it were warrant- 
able to attribute so great a change of opinion as that to which 
I have adverted as occurring in my own time to the influence of 
any single intellect, it must be admitted that it is justly due to 
the vast range and accuracy of his knowledge of scientific facts, 
the quick appreciation of their mutual inter-dependence, and, 
above all, the unexampled clearness and candour in the state- 
ment of Charles Darwin. But while we readily acknowledge 
the large share which Darwin has had in guiding scientific 
thought into the newer tracks of biological doctrine, we shall 
also be disposed to allow that the slow and difficult process of 
emancipation from the thraldom of dogmatic opinion in regard 
to a system of creation, and the adoption of large and inde- 
pendent views more consistent with observation, reason, phi- 
losophy, and religion, has only been possible under the effect of 
the general progress of scientific knowledge and the acquisition 
of sounder methods of applying its principles to the explanation 
of natural phenomena. I have already referred to Goethe, Oken, 
Lamarck, and Geoffroy St. Hilaire as among the most prominent 
of the earlier pioneers in the modern or reformed conceptions of 
biological laws. But were it desirable to mark the progress of 
opinion by quoting other anthors and labourers whose contribu- 
tions have mainly supplied the materials out of which the new 
fabric has been constructed, I should have to produce a long 
catalogue of distinguished names, among which would be found 
those of Lyell and Owen, as earliest shaping the doctrines and 
guiding opinion in this country ; Johannes Miiller and Von Baer, 
a8 taking the places of Haller and Cuvier on the Continent ; and 
a host of other faithful workers in biology belonging to the 
earlier part of this century, such as those of G. Trediranus, J. F. 
Meckel, Carus, and many more. To Huxley more especially 
ard Herbert Spencer the greatest influence on British thought 
in the same direction is to be ascribed.”? With regard to the 
origin of life the President adopted the view that ‘‘ it had been 
experimentally demonstrated that no development of organisms, 
éven of the most simple kind, has been satisfactorily observed to 
occur in circumstances which entirely excluded the possibility 


of their being descended from germs, or equivalent for- 

mative particles, belonging to pre-existing bodies of a similar 

kind. The reflection forces iteelf upon us that we are just as 

ignorant of the mode of first origins of all the compounds 

of the inorganic elements as we are of that of living 
matter; and we may therefore be excused if we suspend 
all theory and conjecture until we shall be guided to more 

reliable hypotheses through the plain track of observation and 

experiment. But the practical applications of the increased 

knowledge of the origin of minute animal and vegetable 

organisms are very numerous. It is now proved beyond doubt 
that the origin of putrefaction and fermentation is dependent on- 
the presence in the substances which are the seat of change in 
these processes, or in the surrounding air, of the germs of minute 
organisms of an animal or vegetable nature, and that the main- 
tenance of the chemical changes in which these processes mainly 
consist is coincident with and casually (if not essentially) de- 
pendent upon the growth and multiplication of these organisms. 
Professor Lister had the merit of being the first to apply the 
germ theory of putrefaction to explain the formation of putrid 
matters in the living body, and he has founded on this theory 
the now well-known antiseptic treatment of wounds, the im- 
portance of which it would be difficult to over-estimate. The 
success or failure of plans for the preservation of meat and other 
articles of food without question depends on the possibility of 
the complete exclusion of the germs which are the cause of 
putrefaction and fermentation; and their management must 
therefore be founded on the most accurate knowledge of these 
organisms, and the circumstances influencing the persistence of 
their vitality and the vigour of their growth. The theory of 
Biogenesis has also lately been the guide in the investigation of 
the causes of various forms of disease, both in the lower animals 
and in man, with the result of showing that in many of them 
the infective substance consists, in all probability, of germs of 
minute animal or vegetable organisms. There is very great pro- 
bability, indeed, that all the zymotic diseases (by which we 
understand the various forms of fevers) have a similar origin. 

As has been well remarked by Baxter in an able paper on “‘ The 
Action of Disinfectants,’’ the analogies of action of contagia are 
similar to those of septic organisms, not to processes simply of 
oxidation or deoxidation. These organisms, studied in suitable 

fluids, multiply indefinitely when introduced in all put infini- 
tesimal proportions. Thus they are, as near as we can perceive, 

the very essence of contagia.”’ 

The remainder of the President’s address was occupied with 
an examination of the fundamental principles of embryology, 
tracing the gradual development of plants and animals from the 
germ or ovum. © It was shown that the mode of this develop- 
ment is the same, varied only by increasing complexity of 
structure and subdivision of parts, as we advance from lower to 
higher organisms. The results to which the examination of the 
subject led the Professor were thus summed up in the conclu- 
sion of the address: ‘‘The formative or organizing property 
resides in the living substance of every ‘organised cell and in 
each of its component molecules, and is a necessary part of the 
physical and chemical constitution of the organising elements in 
the conditions of life ; and it scarcely needs to be said that these 
conditions may be as varied as the countless numbers of the 
molecules which compose the smallest particles of their sub- 
stance. But, setting aside all speculation of a merely pangenetic 
kind, it appears to me that no one could have engaged in the 
study of embryological development for any time without be- 
coming convinced that the phenomena which have been 
ascertained as to the first origin and formation of textures and 
organs in any individual animal are of so uniform a character 
as to indicate forcibly a law of connection and continuity 
between them; nor will his study of the phenomena of 
development in different animals have gone so far before he is 
equally strongly convinced of the similarity of plan in the de- 
velopment of the larger groups, and, to some extent, of the 
whole. I consider it impossible, therefore, for anyone to be a 
faithful student of embryology, in the present state of science, 
without at the first time becoming an evolutionist. There may 
still be many difficulties, some inconsistencies, and much to learn, 
and there may remain beyond much which we shall never know ; 
but I cannot conceive any doctrine professing to bring the 
phenomena of embryonic development within a general law 
which is not, like the theory of Darwin, consistent with their 
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fundamental identity, their endless varia- 
bility, their subjugation to varying ex- 
ternal influences and conditions, and with 
the possibility of the transmission of the 
vital conditions and properties, with all 
their variations, from individual to in- 
dividual, and, in the long lapse of ages, 
from race to race. I regard it, therefore, 
as no exaggerated representation of the 
present state of our knowledge to say 
that the development of the individual in 
the higher animals repeats in its more general 
character, and in many of its specific pheno- 
mena, the development of the race. If we 
admit the progressive nature of the 
changes of development, their similarity 
in different groups, and their common 
characters in all animals—nay, even in 
some respects in both plants and animals, 
we can scarcely refuse to recognise the 
possibility of continuous derivation in the 
history of their origin ; and however far 
we may be, by reason of the imperfection 
of our knowledge, from realising the pre- 
cise nature of the chain of connection by 
which the actual descent has taken place, 
still there can be little doubt remaining in 
the minds of any unprejudiced student of 
embryology that it is only by the employ- 
ment of such an hypothesis as that of 
evolution that further investigation in 
these several departments will be pro- 
moted, so as to bring us to a fuller com- 
prehension of the most general law which 
regulates the adaptation of structure to 
function in the universe.” 


The various Sections met on Thursday 
morning, August 16th, at 11 o’clock. 

Section A.—MATHEMATICAL AND PHysicaL 
Scrence.—The Mathematical and Physical 
Science Section met at the Guildhall. Pro- 


fessor Foster, the President, in the course | 


of his opening address, said:—It was 


usual for Presidents to review the progress | 
made in the year, and to estimate the ad-— 


vantage that might be expected to flow 
from such progress. With regard, how- 
ever, to Physics and Mathematics, this post 
could not be undertaken by any one man, 
owing to the variety, or rather the unlike- 
ness, of the subjects with which the sciences 
dealt, as well as their number. He would 
suggest, however, that such reports were 
in themselves of the utmost scientific 
value, and there were few ways in which 
the Association could more effectually fufil 
its function of promoting the advancement 
of science than by aiding in their prepara- 
tion and publication. The practical diffi- 
culties of the scheme were neither few nor 
trifling. Without, however, attempting 
to commit the Association to any burden- 
some outlay, it seemed to him possible that 
a systematic series of reports might be 
established in connection with the Section 
which would prove of very high value. In 
the early volumes of the Transactions of 
the Association such reports were more fre- 
quently found than in late years. He 
thought this form of activity of the Asso- 
ciation might with great advantage be 
revived and systematized. He would, sug- 
gest, therefore, that committees should be 


appointed to report periodically, say at 


intervals of six years, giving a systematic 
account of all the important work done on 
the subject, and within the period to which 
it related. So far as the Association gene- 
rally was concerned, he saw no reason why 
it should be put to any expense beyond 
the provision for the use of the committees 
of all important scientifie periodicals re- 


lating to Physics, and the printing of the 
reports prepared by such committees. The 
President then proceeded to discuss the 
mutual relations between Physics and 
Mathematics, in order to prove that not 
only had mathematical investigations aided 
Physics at every step, but had continually 
more and more entered into the very sub- 
stance of Physics. In fact, the departure 
of all knowledge of Mathematics from 
men’s minds would be the destruction of 
Physics. 

Thanks having been given to the Presi- 
dent for his address, the Section proceeded 
to the discussion of several papers of a 
highly technical and scientific character. 

Grorocicat Sectron.—This Section met 
in the. Mechanics’ Institute, Mr. W. Pen- 
gelly, F.R.S., President. The attendance 
was numerous. The President commenced 
the proceedings by delivering an interesting 
address on the ‘‘ History of Cavern Ex- 
ploration in Devonshire.” The Oreston, 
Kent’s Hole, Anstey’s Cove, Yealm Bridge, 
the Ash Hole, and Brixham Beach caverns 
were described in their dimensions, beds, 
and organic remains. The following ex- 
tract gives a fair idea of the character of 
the paper :— | 

‘¢The two famous Torbay caverns have 
certain points of resemblance as well as 
some dissimilarity :—1. The lowest known 
bed in each is composed of materials which, 
while they differ in the two cases, agree 
in being such as may have been furnished 
by the districts adjacent to the cavern hills 
respectively, but not by the hills them- 
selves, and must have been deposited prior 
to the existing local geographical condi- 
tions. Each bed contained flint imple- 
ments and relics of bear, but neither of 
them those of hyena. The fourth bed of 
Windmill-hill Cavern, Brixham, and the 
breccia of Kent’s Hole, Torquay, are 
coeval and belonging to what I have called 
the Ursine period of the latter. 2. The 
beds just mentioned were in each cavern 
sealed with a sheet of stalagmite, which 
was partially broken up, and considerable 
portions of the subjacent beds were dis- 
lodged before the introduction of the beds 
next deposited. 3. The great bone bed 
both at Brixham and Torquay consisted of 
red clayey loam, with a large percentage 
of angular fragments of limestone, and con- 
tained implements of flint and chert, inos- 
culating with remains of mammoth, the 
tichorhin rhinoceros, and hyena. In fine, 
the cave earth of Kent’s Hole and the third 
bed of Brixham Cavern corresponded in 
their materials, in their osseous contents, 
and in their flint tools. They both belong 
to what I have named the Hyznine period 
of the Torquay Cave. But there are points 
in which the two caverns differ:—1. 
While Kent’s Hole was the home of man 
as well as of the contemporary hyena 
during the absence of the human occupa- 


tion, there is no reason to suppose that 


either man or any of the lower animals ever 
did more than make occasional visits to 
Brixham Cave. The latter contained no 
flint chips, no bone tools, no utilised 
pecten shells, no bits of charcoal, and 
no coprolites of hyena, all of which 
occurred in the cave earth of Kent’s Hole. 
2. Inthe Torquay Cave relics of hyzna 
were much more abundant in the cave 
earth than those of any other species. 
Taking the teeth alone, of which vast 
numbers were found, those of the hyena 
amounted to about 30 per cent. of the 
entire series, notwithstanding the fact that, 


compared with most of the cave mammals, 
his jaws, when furnisned completely, pos. 
sess but few teeth. At Brixham, on the 
other hand, his relics of all kinds amounted 
to no more than 8°5 per cent. of all the 
osseous remains, while those of the bear 
rose to 53 percent. 3. The entrances of 
Brixham Cavern were completely filled up 
and its history suspended not later than 
the end of the palsolithic era. Nothing 
occurred within it from the days when 
Devonshire was occupied by the cave and 
grizzly bears, reindeer, rhinoceros, cave 
lion, mammoth, and man, whose best tools 
were unpolished flints, until the quarry. 
man broke into it early in a.p. 1858, 
Kent’s Cavern, on the contrary, seems to 
have been closed and never visited by man 
from the earliest palewolithic times to our 
own, with the possible exception of the 
neolithic era, of which it cannot be said to 
have yielded any certain evidence. That 
the Kent’s Hole men of the Hyzsnine 
period, to say nothing at present of their 
predecessors of the Breccia, belonged to 
the paleolithic era of Britain and Western 
Europe generally as defined by the archmo- 
logist, and this is fully confirmed by their 
unpolished tools of flint and chert; and 
that they were prior to the deposition of 
even the oldest part of the peat bogs of 
Denmark, with the successive layers of 
beech, pedunculated oak, sessile oak, and 
Scotch fir we learn from the facts that even 
the lowest zone of the bogs has yielded no 
bones of mammals but those of recent 
species, and no tools but those of neolithic 
type ; while even the granular stalagmite, 
the uppermost of the Hyzenine beds in 
Kent’s Hole, has afforded relics of Mam- 
moth, rhinoceros tichorhinus, cave bear, 
and cave hyena. That the men of the 
Cave Breccia or Ursine period were of 
still higher antiquity is obvious from the 
geological position of their industrial re- 
mains. That the two races of troglodytes 
were separated by a wide interval of time 
we learn from the sheet of crystalline sta- 
lagmite, sometimes 12ft. thick, laid down 
after the depositions of the breccia had 
ceased, and before the introduction of 
the cave earth had begun, as_ well 
as from the entire change of the 
materials composing the two deposits. 
But perhaps the fact which most emphati- 
cally indicates the chronological value of 
this interval is the difference in the faunas 
in the cave earth. As already stated, the 
remains of the hyena yreatly exceed im 
number those of any other mammal, and 
it may be added that he is also disclosed 
by almost every relic of his contem- 
poraries, their jaws having through his 
agency lost their condyles and lower 
borders. Their bones are fractured after 
a fashion known by experience to be his, 
and the splinters into which they are 
broken are deeply scored with his teeth- 
marks. His presence is also attested by 
the abundance of his droppings in every 
branch of the cavern. In short, Kent's 
Hole was one of his homes. He dragged 
thither piecemeal such animals as he found 
dead near it, and the well-known habits 
of his representatives of our day have led 
us to expect all this from him. Whe, 
however, we turn to the breccia, a very 
different spectacle awaits us. We meet 
with no trace whatever of his presence; 
not a single relic of his skeleton, not 4 
bone on which he has operated, not % 
coprolite to mark ag much as a visit. all 
% be doubted that had he then occupied 
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our country he would have taken up his 
abode in our caverns? Need we hesitate 
to regard this entire absence of al! traces 
of so decided a cave-dweller as a proof 
that had he not yet made his advent in 
Britain? Are we not compelled to believe 
that man formed part of the Devonshire 
fauna long before the hyena did? Is 
there any method of escaping the conclu- 
sion that between the era of the breccia 
and that of the cave-earth it was possible 
for the hysna to reach Britain? I con- 
fess that in the present state of the 
evidence I see no escape, and that the 
conclusion thus forced on me compels me 
to believe also that the earliest men of 
Kent’s Hole were interglacial, if not 
preglacial. 

Mr. H. C. Sorby, President of the Micro- 
scopical Society, moved a vote of thanks to 
Mr. Pengelly for his interesting paper. He 
was glad to say that he had first moved a 
vote of money from the funds of the 
Association to be spent in the exploration 
of Kent’s Hole, and they had reason to be 
proud of the results of Mr. Pengelly’s in- 
vestigation. (Cheers.) 

Mr. Grieve seconded the motion, after 
some remarks by Professor Oldham, who 
had accompanied Mr. Pengelly in many of 
his explorations and researches. | 
The vote was carried by acclamation. 
The President having acknowledged the 
compliment, proceeded to give a sketch 
of the geology of the coast from the Raine 
Head to the Bolt Tail, indicating the points 
of geological interest in the neighbourhood. 

Mr. J. H. Collins read a paper on the 
drift of Plymouth Hoe. : 

Some conversation occurred with regard 
to raised beaches, in which Professor 
Harkness, Mr. Worth, and Mr. Pengelly 
took part. 

Mr. R. N. Worth followed with notes on 
the paleontology of Plymouth. 

Papers were also read on the Devonian 
system in England and in Belgium, on the 
succession of the paleozoic deposits of South 
Devon, on the carboniferous coast line of 
North Cornwall, on the junction of the 
limestone and culm measures near Chud- 
leigh, on the Devonian rocks near Newton 
Abbot and Torquay, with remarks on the 
subject of the classification. A short con- 
versation in which the President, Professor 
Harkness, and others engaged, brought the 
business of the day to a close. 


Biotogy.—This section met under the 


livered a very elaborate address on ‘‘ The 
Deep Sea Mollusca.” The speech contained 
the results of investigations carried out 
by himself and others, many of which 
were tabulated. The closing remarks 
had reference to the modern oc- 
tine of evolution. Upon this point 
Dr. Jeffrey observed that our know: 
ledge was not sufficient to enable us to 
take for granted the transmutation of 
species. There was no proof of anything 
of the kind. Devolution or succession 
appeared to be the law of nature. Evolu- 
hon, in its modern interpretation, might be 
regarded as the product of human imagina- 
tion. He was not a believer in the fixity 
of species nor in their periodical extinction 
and replacement with other species. The 
notorious imperfection of the geological 
record was in itself sufficient to warn 
thinkers against the acceptance of such a 
theory. The learned President concluded 


presidency of Dr. Gwyn Jeffrey, who de-' 


by exhorting his hearers to confess their | 


| 


| 


ignorance on a matter which ;might require 
centuries of investigation to elucidate. 

On the motion of Mr. Spencer Bate, 
seconded by Professor Rolleston, and sup- 
ported by Professor Allen Thomson, a 
hearty vote of thanks was given to the 
learned President. 

Professor Rolleston then read a report 
containing the result of an examination of 
eertain British tumuli in Somersetshire. 

The feature of interest in the Section 
was an address delivered by Professor 
Macalister on the subject of Embryology 
and Physiology, of which the following is 


an abstract :—During the 36 years which 


have elapsed since the former meeting of 
the British Association in Plymouth in the 
year 1841 the whole aspect of the sciences 
grouped under the name of biology had 
undergone a complete change. More 
especially was this true of the subjects 
which come under the consideration of the 
Department of Anatomy and Physiology. 
It is not enough to say that they have 
made enormous advances; they have be- 
come remodelled in almost every respect, 
and are now no mere adjuncts to a pro- 
fessional education, but have won for them- 
selves a very prominent place among in- 
dependent sciences. In two directions 
especially has our knowledge progressed of 
late years—viz., in pure physiology, where 
it is trenching on the domain of physical 
science, and in embryology. To the latter 
subject specially would I direct your 
attention. The records of embryological 
research during the past few years con- 
tain many important additions to our 
knowledge, especially in three directions— 
first as*to the mechanism of fertilization, 
which has been elucidated by the observations 
of Hensen, Hertwig and E. Van Beneden ; 
secondly, as to the history of the germinal 
vesicle traced by Butschli, and some of the 
previously-mentioned observers ; and, 
thirdly, as to the formation of peculiar 
bodies extruded from the egg, which are 
called polar bodies, but whose true nature 
is as yet unknown. Among the observa- 
tions on later stages of embryonic develop- 
ment two series are of very great interest— 
those on the primitive groove, and those on 
the first appearance of the vertebrate limbs. 
The primitive groove is a remarkable furrow 
which appears in the eggs of higher verte- 
brates for a short time and then vanishes, 
leaving no trace behind, and it has been 
identified as a trace of a change in position 
of the embryo in the germinal disc, 
which can be seen to take place 
in shark eggs, but which has preceded the 
earliest development and changes in higher 
forms. The recent observations of Rauber 


‘have shown its relation to the formation of 


the digestive canal, and those of Schafer 
corrolate it to the early stages of the mid- 
dle layer of the germ. The minute and 
careful study of the shark’s egg made by 
Mr. Balfour demonstrates, first, that the 
earliest traces of limbs are thickening of 
the epiblast, and this is confirmed by Rolli- 
ker and others; secondly, that the limbs 
are the divided remains of a continuous 
lateral fin, and examination of the struc- 
ture of the parts making up the limbs of 
vertebrates leads us to believe that each 
limb contains materials for more than one 
metamere, and it becomes an interesting 
subject for speculation as to why in verte- 
brate animals the number of limbs has 
never exceeded two pairs. This does not 
depend on any morphological 
conditions, so there must be some mechari- 


cal reason as yet unascertained, some pecu- 
liar adaptations of a four-limbed form for 
varieties of motion and volition, &c. which 
make the quadrnped superior to the biped 
or milliped. In concluding our survey of 
recent progress in morphology, I would 
refer to the additions to our knowledge in 
my own Department —namely, Human 
Anatomy. Here the researches of Griiber 
and others have made descriptive anatomy 
much more definite than it was twenty 
years ago, and cach year’s progress is mak- 
ing the study of human anatomy not a 
mere matter of words and names, as it has 
too often been heretofore, but a really 
scientific study, a practical application of 
scientific morphological principles. 

On the motion of Dr. Jeffrey, seconded 
by Dr. Bennet, a vote of thanks was 
awarded to the lecturer. 


Economic Scrence Sraristics. — In 
this Section Lord Fortescue presided. The 
attendance was not large. The noble Earl 
opened the proceedings in a long address. 

Lord Houghton, in moving a vote of 
thanks to the chairman, said he was glad 
the noble lord had touched upon living 
and interesting subjects rather than mere 
theory and speculation, because, if this 
branch of the Associatian was to continue 
to exist at all, it would derive its main 
advantage from its applying practical and 


distinct rules to the actual events of the - 


day. The raison d’étre of this section was 
to bring pure science into somewhat closer 
application with the social world in which 
we lived than was to be found in no other 
section of this Association, and the paper 
they had just heard was a sufficient proof 
of its usefulness. After some remarks on 
the various topics on the paper, he ex- 
pressed regret the noble lord had not 
alluded to the Prisons Bill of last Session, 
which, with many good points, certainly 
had a tendency to diminish local self- 
government. The Act, however, was 
passed, and he hoped that every exertion 
would be made to retain whatever local 
autonomy was left. 

Mr. Sampson Lloyd seconded the mo- 
tion, which was passed by acclamation. 


A very able paper by Mr. Stephen 
Bourne followed on the growth of popula- 
tion in relation to the means of subsistence. 
Its object was to show that there was a 
surplus productive power in England 
which depended on the growth of our 
population and that therefore there was 
reason for restraining that growth. Be- 
yond that, means of employment must be 
found by opening new markets. The dis- 
cussion was carried on by Mr. Walford, 
the author of ‘‘ The Cyclopedia of Insur- 
ance;’’ Mr. Barclay, the founder of the 
Penny Banks; Dr. Farr, Mr. Collier, Dr. 
Hancock, Sir M. Lopes, M.P., Mr. 
M’Knight (Edinburgh), &c. 

Dr. Hancock read a paper, ‘On the 
Cost of adopting a complete System of 
Public Prosecution in England, as illus- 
trated by the results of the Scotch and 
Irish systems of public prosecution.” He 
showed that the extension to England of 
the system of public prosecution which had 
long existed in Scotland and Ireland was 
apparently only a question of time. 


GrocrapuicaL Sxcrion.—The Geogra- 
phical Section met in the Saltash-street 
Schools, under the presidency of Admiral 
Sir Erasmus Ommanney, with whom on 
the platform were Sir Samuel Baker, Sir 
James Alexander, Mr. R. N. Fowler, Rear- 
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Admiral Nolloth, Mr. Trelawny Saunders, 
and Mr. Henwood Thomas. 

The President, in his introductory ad- 
dress, presented a general review of the 
magnitude of geographical research and 
the advance effected in geographical science 
during the 36 years which have elapsed 
since the Association last met in Plymouth. 
A large part of this review was devoted to 
a history of Polar exploration and the re- 
sults of the various expeditions conducted 
under the directions of Captain James C. 
Ross, Sir John Franklin, Sir Edward Bel- 
cher, Captain Allen Young, and Captain 
Nares were described; and the services 
rendered by Swedes, Germans, Austrians, 
and Americans were also duly acknow- 
ledged. As an Arctic voyager Sir Erasmus 
Ommanney expressed his ungratitied ap- 
proval of the conduct of Sir George Nares, 
and his wise decision to return home at 
the time he did. He considered nothing 
could have been gained by the expedition 
remaining out another season. As to future 
exploration, he never was sanguine of the 
success generally expected by the ad- 
vocates of the Smith Sound route. By 
the valuable information brought home by 
Nares as to the physical conditions of the 
paleocriystic ice, all idea of reaching the 
Pole from that direction or anywhere 
north of the Parry Group may be discarded. 
He thought this formidable ice, which, he 
believed, occupies all the circumpolar area 
within the 83rd parallel will arrest the 
voyager sooner or later in navigating 
towards the North Pole. But instead of 
nations racing for the Pole let them accom- 
plish what was practicable; to complete 
the coast line of North Greenland would be 
interesting to all geographers, that is to 
connect the coast between Beaumont’s 
farthest and Koldeway’s north limit, of 
discovery at Cape Bismarck, and might be 
accomplished from a winter station on the 
east coast. A scientific survey of Franz 
Josef Land would be of great service to the 
interest of science. Payer observed a 
navigable sea from his extreme north posi- 
tion at Cape Fligeley, between him and 
Oscar Land. Research in that direction 
appeared to hold out a hope of success in 
finding more land in that direction. The 
Swedes were preparing an expedition to 
make a passage from Nova Zembla along 
the Siberian Coast to Behring’s Straits. 
In the opinion of the President, however, 
all must admit that England retains the 
proud distinction of being the foremost 
nation in Polar research, and if Nares did 
not reach the Pole, his voyage has contri- 
buted largely to the sum of human know- 
ledge. Among other subjects noticed by 
the President was the progress of ocean 
telegraphy, the courses and results of the 
the Challenger expedition, investigations of 
maritime meteorologists, the exploration of 
Atrica by Burton, Speke, Grant, Baker, 
Barth, Livingstone, Stanley, Gordon, and 
Cameron, the extensive surveys made in 
Asia, Madagascar, and New Guinea, the 
opening of the Suez Canal, the progress 
and development of America, the opening 
up of China and Japan, and the marvellous 
services which the growth of steam navi- 
gation has rendered to geographical science. 
Sir Samuel Baker, in proposing a vote 
of thanks to Admiral Sir Erasmus Omman- 
ney, adverted to the subject of African ex- 
ploration. He remarked that in this work 
Englishmen had never failed in their part, 
except when the spirit was willing and 


on the way. England had peculiarly in- 
timate relations with Africa, and thanks 
to its colonial possessions and the influence 
it possessed with the Seyyid of Zanzibar, 
who of all Oriental Potentates had shown 
the most honest desire to suppress the slave 
trade, it was better qualified than any 
other Power to undertake the work of ex- 
ploration. To conduct a number of ex- 
peditions at one time and from different 
centres would involve enormous expense, 
and his advice was that in the future the 
Society and the public should support one 
English exploring agency rather than a 
series conducted by various nations at one 
and the same time. 
Sir James Alexander seconded the mo- 
tion, which was unanimously adopted. 
Dr. Phil. M. Lindeman, of the Bremen 
Geographical Society, on behalf of Dr. O. 
Finch, director of the Zoological Museum 
at Bremen, read an interesting account of 
the German expedition to Western Siberia 
in 1876, and of the valuable natural his- 
tory, climatological, geological, botanical, 
mineralogical, as well as geographical ob- 
servations made by Dr. Finch and his tra- 
velling companion. 
Mr. Trelawny Saunders expressed the 
ereat satisfaction he felt that the port of 
Bremen was now joining with Britain in 
attempting to extend the commerce of the 
temperate north-west to the Arctic north- 
east beyond the White Sea. | 

Mr. H. W. Bates, one of the assistant 
secretaries, on behalf of Mr. W. H. Tiel- 
kens, read the next paper, which con- 
tained a narrative of the expedition across 
Australia, led by Mr. Giles, with Mr. 
Tielkens second in command. 

There was a brilliant conversazione in 
the Guildhall in the evening. 


The various Sections resumed their sit- 
tings on Aug. 17th. 

MATHEMATICAL AND ScrENcE.— 
Sir William Thomson delivered an address 
and spoke on the possibility of life on a 
meteoric stone falling to the earth. A 
sentence which fell from the President in 
his inaugural address has stimulated curio- 
sity on this subject. 

Sir W. Thomson deprecated any attempt 
to give a scientific notion of the beginning 
of life on the earth, or on any other planet, 
large or small. If the wanderer be a 
meteoric stone of a few pounds that is 
going its way through space, it might be 
called a paradox to say that life had ori- 
ginated on a body of such small dignity ; 
but if it were a fragment of some great in- 
kabited world shot into space by one of 
the collisions which occasionally occur, it 
would almost certainly carry moss or 
insects, or seed or germs, with it. Once 
launched into space it would be in circum- 
stances not incompatible with the continued 
life of seed or germs, and possibly even of 
some of the lower forms of plants or insects. 
Who can say that a Colorado beetle could 
not live on a meteoric voyage from Mars to 
tiie earth? Falling through 50 or 60 
miles of the earth’s atmosphere is an affair 
of a few seconds of time considering the 
actually observed velocities meteors rela- 
tively bear to the earth, which are from 
ten to 60 or 80 miles per second. Loose 

grass or moss, if there were any, would 
first be blown off and left to settle quietly 
down to the earth and take root and grow 
there. The more intense resistance of the 


the flesh was weak and the travellers died 


air, according to Joule, melts and evapo- 
rates the outer crust of the stone, destroy- 


ing every living thing on it. But lichens 
and insects in cracks or hollows half ap 
inch from the surface are quite undisturbed, 
and when the stone reaches the earth they 
cannot but live and multiply if then and 
there they find suitable climate and food. 

Mr. Glaisher said the falling meteoric 
stone would not become heated until t¢ 
reached our atmosphere, and he saw no 
reason why life should not exist upon it. 
But as matter of fact he never knew or- 
ganic matter of any kind having been found 
upon a meteoric stone. 

Professor Houghton caused some laughter 
by sayingthat he could not, as an Irish- 
man, see how the Colorado beetle referred 
to by Sir W. Thompson could become a 
father of a large and thriving family. 
He should not object to 50,000 papa 
beetles coming to this earth in the crevices 
of meteoric stones provided they lett 
their wives at home. 

Mr. Preece next gave an account of the 
telephone, of which there are two kinds, 
one for the transmission of the sounds of 
the human voice and the other for the 
transmission of varying musical tones. He 
traced the history of the instrument from 
its inception in 1832 by Mr. Page, an 
American physicist, down to the present 
time, now that it has been perfected by 
Professor Graham Bell, of Boston. The 
great peculiarity of the instrument, he 
said, was its ridiculous simplicity, and 
this he went on to show by means of 
numerous diagrams and models of tlie in- 
strument. Mr. Preece said he had just 
returned from America, where he had con- 
versed through wires 32 and 24 miles 
long. In Bostonthe telephone was used 
for business purposes, and he himself so 
used it in that city. He was anxiousto 
have spoken on that occasion with Exeter, 
but he feared it would not be possible to 
do this satisfactorily because the wire 
would come in contact with other wires 
used for business purposes. It would be 
necessary to have the instruments con- 
nected by single wires before they couid 
be extensively used. 

Sir W. Thompson and Prof. Houghton 
caused much amusement by putting 
through the telephone a number of ques- 
tions, the one with a broad Scotch accent 
and the other in a rich Irish brogue. The 
experiments appeared to be highly satis- 
factory. 

Sir William Thomson thanked Mr. Preece 
most heartily for his paper. He wouldnot 
take up the time of the Section by any re- 
marks on the paper, but would merely 
read a few sentences from letters which 
that moment had been put into his hands, 
describing experiments which were made 
yesterday in hisown laboratory at Glasgow 
with the help of his assistants, at the wish 
of Mr. Graham Bell. He understood that 
Mr. Graham Bell would be at Plymouth 
this evening, and he was sure that the 
Association would give him a very hearty 
welcome. (Cheers.) [We are astonished 
to find that Sir William is not reported to 
have made any allusion to the claims o 
Mr, Varley as an inventor of the tel 
phone.—Ed. 8. R. | 

The following are the communications 
to which Sir William referred :— 

‘‘Mr. Graham Bell, the inventor of the 
Telephone, arrived in Glasgow yesterda 
morning. To-day we have been makivg 
experiments in the laboratory with the 
artificial cable. The instruments that be 
brought up were not adapted for speaks 
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through a cable, but we could speak through | 


what would correspond to 100 miles of the 
Atlantic Cable. We are making some new 
resistance coils here, and are going to try 
this evening to speak through a longer 
length of cable. The telephone is the most 
wonderful invention I have ever seen. We 
could talk through 30,000 fathoms as 
easily as if we had been in the room to- 
gether. He has improved this instrument 
very much since you saw it a year ago in 
America; heis going to the British Asso- 
ciation in a day or two, but he wishes first 
tomake some more experiments with the 
artificial cable. Mr, Bell and Mr. Hobson, 
Postmaster in Glasgow, were stationed with 
telephones, the former at the General Post 
Office and the latter at Hillhead Post-office, 
a distance of two miles, and immediately 
after 8 o’clock, when the pressure of busi- 
ness in the operating room was over for the 
day, they began a conversation which 
lasted without intermission until after 9 
o'clock. Each of the two gentlemen heard 
the words spoken by the other with the 
greatest ease and distinctness. I had the 
pleasure myself of hearing with the most de- 
lightful plainness several sentences and songs 
which were spoken and sung at Hillhead, 
and there was no one in the room at either 
end who could not make out with ease the 
sense of what was spoken at the other end 
of the line.” 

The thanks of the Section to Mr. Preece 
were carried with acclamation. 

Brorogay—Only some score of visitors 
attended this section, which met in the 
Atheneum, under the Presidency of Dr. 
J. Gwyn Jeffreys: The papers set down 
for consideration were five in number, they 
were of a very technical character, and 
two of them related to purely local topics. 
The interest they possessed was scientific 
in the strictest sense, and for the most part 
they abounded in minute details. Mr. 
Archer Briggs read one in which he gave 
an exhausting account of the different 
species of roses to be found in the neigh- 
bourhood of Plymouth. Mr. H. Trimen 
read another on the Lavatera Sylvestris, 
recently found in the Scilly Islands. The 
other papers related to the movement of 
water in plants and the anticipatory in- 
heritance in plants. 

AntHRopoLocy.—In this department Mr. 
Francis Galton, the president, delivered the 
introductory address. 

GrocrapHicaL Section. — Admiral Sir 
Erasmus Ommanney again presided in this 
Section. 

Lieutenant Kitchener, R.E., read a re- 
port on the line of levels from the Mediter- 
Tanean to the Sea of Galilee. 

Captain Marsh described the journey 
overland to India which he made in 1872 
vlad Mesher, Herat, Candahar, and the 

olan Pass, | 

Lord Houghton, in seconding the vote of 
thanks proposed by Sir James Alexander, 
remarked that the geographical intorma- 
tion furnished by Captain Marsh was in- 
creased in importance by the political situa- 
lion, which rendered every contribution as 
to the nature of the country and its people 
very acceptable. 

Mr. A. Floyer followed with an inter- 
esting account of a journey he had made 
in Beloochistan in 1875-76. 

Sir J. E. Alexander read 
my hext paper, ‘‘On the Supposed True 
~ of Mount Sinai,” In 1875 Sir J. 

lexander made a journey to Egypt in 
“onnection with the project for the trans- 


ference of Cleopatra’s Needle to Great 
Britain, and he was then tempted to ex- 
tend his journey to the Holy Land. Here 
he met Mr. Beavis, who had painted a 
picture of Jebel, or Rus Supsapheh, or 
‘¢ Willow Beast,’’ which he considered the 
real Mount Sinai, in preference to the Jebel. 
This is favoured by Dean Stanley and 
other travellers. Sunsapheh was surrouded 
by plains, which could have afforded suit- 
able camping-ground for the Israelites, 
whereas the region around Musa was more 
mountainous. 

The last paper on the list was one by 
Colonel Goodwin Austen, ‘‘On the source 
of the Brahmopootra or Sanpo.”’ 

Economic Scrence anp Sraristics.—In 
this Section Mr. Hyde Clarke, F.C.S., read 
a paper ‘“‘ On the Debts and Liabilities of 
Sovereign or quasi-Sovereign states due to 
foreign creditors.” 

Mecwanicat Screncr.—This Section met 
in the School-rooms, Courtney-street ; Pre- 
sident, Mr. E. Woods, C.E. There was a 
good attendance. On the platform were 
Professor Sir W. Thomson, Mr. F. J. 
Bramwell, F.R.S., Mr. E. Easton, Captain 
Galton, Mr. Le Neve Foster, Mr, R. N. 
Fowler, &c. 

The President delivered an interesting 
address on the Application of Adequate 
Brake Power to Control Railway Trains. 
He referred at some length to the appoint- 
ment of the Rcyal Commission in 1874 to 
inquire into the causes contributory to 
accidents by railway collisions, the many 
experiments which were made by the Com- 
missioners with a view to ascertain the 
friction of carriages and to discover the 
most available and effective mode of apply- 
ing brake power, and the relative efficiency 
of the different brakes in use. Brakes are 
not sufficient. Continuous brakes appeared 
absolutely essential. In fact, brakes 
should be adapted to all the wheels of a 
train, and the guards should have the 
power to bring the whole of them into 
immediate action. Accordingly, the prin- 
cipal railway companies had reported to 
the Board of Trade that they had adopted 
the system of continuous brakes, and 
others were preparing to make trials of 
inventions which promised better results. 
It was no part of the duty of the Royal 
Commission to select for commendation any 
particular form of brake, but only to con- 
duct trials with all possible care and re- 
cord the facts which these trials disclosed. 
Mr. Woods illustrated the comparative 
efficiency of the different forms of brake 
power by diagrams. It appeared that 
the addition of sand increased the re- 
tarding power 14 per cent. The re- 
commendations of the Commissioners 
had met with prompt attention by the 
railway companies. The question of the 
best form of brake blocks was also dis- 
cussed. Cast iron and steel were fast 
superseding wooden blocks. The paper 
concluded with the following practical 
suggestions. The general adoption of 
the effective system of continuous brakes 
in carriages which had to run from one 
Jine to another would certainly be pro- 
ductive of muck advantage, for in breaking 
up and re-making up a train at any junc- 
tion station, they would be found fitted 
with the appliances requisite for working 
together. If the allied companies could 
agree to adopt the same system there is 
little doubt but that the conversion of 


would be the case on the other assump- 
tion, and that the public would at a much 
earlier period be found to enjoy the full 
benefit of the change. Nevertheless, 
until sufficient time has been allowed for 
testing under all circumstances the merits 
of the different systems now on trial, it 
may be scarcely reasonable to expect the 
present adhesion of any considerable 
number of railway companies to one 
particular system. The time, however, 
had arrived not only when each system 
should be scrutinized and tested in the most 
complete manner, but when the companies 
should clearly set before themselves the 
conditions which a good continuous brake 
should satisfy. A study of the different 
systems of brakes came under _ the 
notice of the companies, and their be- 
haviour under the different circumstances 
of this application seemed to point to the 
following as the conditions with a perfect 
continuous brake for heavy fast trains 
should be called upon to satisfy :—1, the 
brake power should be applied to all the 
wheels of the vehicles throughout the 
trains; 2, the power by which the blocks 
are forced up on the wheels should be ade- 
quate to skidding the wheels upon the 
speed becoming moderately reduced; 3, 
the driver should have the whole of the 
brake power of the train completely under 
his command, and be able to apply it at a 
moment’s notice, as he is the first person 
likely to discover any obstruction ahead, 
and is primarily responsible for the regard 
of danger signals. He can thus stop the 
train at once, and no time is lost by his 
having to signal danger to the guard. 4. 
The guards should individually possess the 
like means of applying the continuous 
brake, that they may be enabled to stop 
the train without reference to the driver 
in an emergency which may have mani- 
fested itself to the guard, but of which the 
driver is unaware—such, for instance, as a 
broken axle or a carriage getting off the 
line; 5, the power in hand should be sus- 
ceptible of easy modulation, that the driver 
may be able to apply a moderate amount 
only for effecting ordinary stops, while he 
keeps in reserve a proper excess of power 
to be used only in emergencies, as in the 
contingency of stopping rails; 6, full 
brake application should not require more 
than a very moderate effort on the part of 
driver or guard; 7, the pressure should be 
steady and distributed as equally as possi- 
ble over all the wheels and acting upon 
them with the intervention of some elastic 
medium to prevent too sudden and violent 

action to occasion the snapping of chains 

and to inconvenience the passengers; 8, 

the machinery should be of simple construc- 

tion, not likely soon to get out of order, 

and admitting of being easily repaired ; 9, 

indication should be constantly afforded to 

driver and guard that the brakes are in 

proper condition to work or otherwise ; 10, 

a power of working the tender brake and 

the van brakes by hand as well as by power 

may be advantageously retained; 11, the 

brakes to be self- acting in case of the sever- 

ance of the train, and when severed the 

guards to have control over the several 

portions; 12, automatic action being pro- 

vided, means should be furnished to the 

brake attendants for modifying that action 

instantaneously, ascording to the circum-~ 


stances in which the train may be placed 
after an accident has occurred ; 13, it would 


ordinary into continuous brakes would | be dangerous, and, therefore, inadvisable, 


proceed with far greater rapidity than ' to give to passengers] any power over the 
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brakes. Such seemed to be the principal 
conditions necessary for realising the con- 
ception of a perfect brake, and then, when 
carried into practice and combined with 
the power of applying at will a force 
which, inclusive of the friction of the train, 
should amount to 10 per cent. of its weight, 
would constitute an invaluable instrument 
in the hands of our trains’ attendants for 
use under contingencies of almost daily 
occurrence at some place or another of the 
great net-work of railways which covers 
this country. 

On the motion of Mr. C. W. Merrifield, 
F.R.S., seconded by Mr. W. H. Barlow, 
F.R S8., a vote of thanks was given to the 
President for his very lucid and interest- 
ing address, and at the request of the 
Section, it was ordered to be printed. 

Sir William Thomson explained a 
navigation sounding machine of his in- 
vention for use at full speed. He also 
showed the mariner’s compass with cornec- 
tions for iron ships. In the course of his 
remarks on the sounding machine he ex- 
plained how the 22lb. sinker attached to 
the erd of the line was armed with tallow 
in the usual way, by which some of the 
bottom was brought up in the event of its 
being mud, shell, or sand, and by which 
it received an impression in the event of 
its being hard rock. When a sounding is 
taken without the bottom being reached 
the tallow was undisturbed. The 22lb. 
sinker is attached by a rope 9ft. long to 
an iron ring fastened to the end of a 330 
fathom length of pianoforte steel wire, 
which is wound on a drum secured to the 
taffrail at the stern of the vessel by 
handles attached to the drum. Two men 
wind in the length of wire required to 
take a sounding, three in 100 fathoms in 
four minutes, although the vessel be going 
at 15 or 16 knots. In soundings as 
ordinarily taken, the amount of line taken 
to reach the bottom is generally the only 
means of ascertaining the depth, and 
when a vessel is under way even at a 
low rate of speed it is practically impossible 
to reach the bottom in anything over 50 
fathoms of water. The process of redu- 
cing steam, stopping the vessel, taking the 
soundings, and getting up to full speed 
again, occupies at least half an hour, and 
eauses not less than a quarter of an hour’s 
actual detention, and in bad weather much 
more for any depth approaching 100 
fathoms, and is always the occasion of 
anxious inquiry among the passengers, 
liable as they are to attribute every stop- 
ping of the ship to some terrible disaster. 
In this instrument it is not by the length 
of the wire paid out, but by the fluid 
pressure on a column of air in a glass 
tube thatthe depthis found. Sir William 
stated that experiments with this instru- 
ment had been conducted on board many 
ocean-going steamers, but notably on some 
of the White Star steamers, which it is 
generally admitted are the fastest now 
afloat. In the steamships Britannia and 
Germania, of this line, which have recently 
made the two quickest passages across 
the Atlantic, this instrument is in regular 
use, and some of the compressed air tubes 
were shown at the meeting of soundings 
taken during the last voyages both off the 
banks of Newfoundland, and on making 
land on the Irish coast at these times 
these vessels were going over 15 knots 
per hour, and had no difficulty in getting 
bottom in 100 fathoms in about one minute 
after letting go, while the time em- 


ployed to haul in was about four 
or five minutes. Experiments had recently 
been made on board her Majesty’s ship 
Minotaur, Captain Lord Walter Kerr, on 
her cruise from Portland to Vigo Bay, and 
he, too, has taken soundings in 90 fathoms 
of water without reducing speed, which 
were proved to be correctly indicated on 
the pressure tube, by reference to the Ad- 
miralty chart after ascertaining the posi- 
tion of the ship, by observations of the 
sun, or by cross bearings of the land. In 
concluding his remarks on the compass Sir 
William Thomson stated that he had just 
received a letter from Her Majesty’s ship 
Thunderer, giving the result of observa- 
tions made on her standard compass both 
prior avd subsequent to the firing of her 
guns, last Monday, when His Royal High- 
ness the Prince of Wales visited the vessel 
and went out in her for the purpose of 
watching her gun practice. These obser- 
vations demonstrated the necessity for 
having continuously movable magnets, not 
only to overcome the change in magnetism, 
through lapse of time or change of latitude 
to which all iron vessels are liable, but 
also to correct the compass from time to 
time in accordance with such changes as 
frequently occur through the firing of the 
guns in iron vessels carrying heavy arma- 
ments. 

The thanks of the section were given to 
Sir William Thomson for both inventions. 

Mr. Margary read a paper on timber 
bridges. 

The President asked if he had found the 
worm very destructive in the wooden piers 
or bridges, and what preparation affords 
the best protection against them? 

Mr. Margary stated, as the result of 
many experiments on a large scale, that 
creosote resisted the worm better than any 
other preparation, 

Professor O. Reynolds explained his dy- 
nanometis and compound turbines. 

This coneluded the business for the day. 

In the evening an interesting lecture 
was delivered by Mr. Warrington Smyth 
in the Guildhall. | 

On Monday, 20th August, the Sections 
resumed their sittings, which had been 
suspended on Saturday, 18th, in favour of 
the excursion to Eddystone Lighthouse, &c. 

Section A.—MATHEMATICS AND Puysics. 
— Meteorological Department.—Professor 
Everett read the report of the committee 
on Underground Temperature. . 

Dr. Barham, of Truro, read a note o 
‘‘Some relations of Sea and Land Tempe- 
rature in the South-West of England.”’ 
The purpose of the note was to furnish 
some materials for a correct estimate of the 
reciprocal influence of land and sea on the 
temperature of the air in the South-West 
of England, and inferentially on that of 
the more eastern districts. 

Dr. Merrifield read a paper on ‘‘ The 
Meteorology of Plymouth,” the result of 
consecutive observations taken daily at 
eight a.m., during the twelve years, 1865 
to 1876 inclusive. 

Mr. A. Mallock read a paper ‘‘ On the 
Measurement of the Height of Clouds,” 
describing a method adopted by him in 
which photographs of the same cloud are 
taken from different points, and a calcula- 
tion made from the difference of the angles. 
The Chairman was of opinion that if the 
method were used systematically at the 
public observatories much useful informa- 
tion might be obtained. In a paper on 
‘‘The Molecular Changes which take place 


in Iron and Steel while Cooling,” Mr. 
Mallock pointed out that when cooling 
iron has reached a certain temperature 
change happens in the metal, in which a 
great deal of heat is given off, but the 
specific heat afterwards becomes higher, 
In heating the iron rises in temperature, 
as it receives heat up to a certain point; 
then, without the temperature rising, it 
will continually absorb heat, until after a 
certain interval the temperature rose very 
rapidly. In cooling the reverse process 
took place. Professor Barrett expressed 
great appreciation of the value of Mr, 
Mallock’s paper. 

Dr. Gladstone read a paper on ‘ Some 
points connected with the Chemical Con- 
stitution of the Solar System.” Professor 
McLeod pointed out reasons for altering 
Mr. Gladstone’s figures more in favour of 
his theory. Mr. Landon (Devonport) said 
that, agreeing with the nebular theory, he 
had long ago thought that the planets must 
contain substances of lesser density than 
the sun. The more distant planets should 
have a greater preponderance of the lighter 
elements than those near the sun. Was it 
possible to determine this by spectrum 
analysis? He doubted whether the comets 
and meteors ever were part of the nebule 
out of which the sun was formed. He 
suggested that they were fragments of 
nebulew, which had for a long period been 
balanced between two suns, and were 
finally drawn towards one of them by its 
greater power of attraction. This might 
account for their eccentric orbits. Mr. §. 
P. Thompson pointed out that in the case 
of the earth carbon was always combined 
with oxygen. It was found that in the 
meteors which had fallen, that carbon had 
also been combined with oxygen, an essen- 
tial to animal and vegetable life. How 
this bore on Sir W. Thomson’s idea as to 
meteoric life was obvious. Captain Abney 
said that Mr. Lockyear in a recent lecture 
had drawn attention to the smaller specific 
gravity of Neptune, and the more distant 
planets as proofs of the nebular theory. Dr. 
Gladstone, in the course of his replying 
to Mr. Landon’s question, said it might be 
possible to make out what was in the atmo- 
sphere of some of the distant planets, but, 
unfortunately, their spectra, peculiar as 
they were, were at present unintelligible 
whether or not meteorites and comets 
originally formed part of the same nebule 
as the solar system; at any rate, they had 
come into the system, and if they came 
from outside it his case was strengthened. 

Sir W. Thomson followed “ On the effect 
of Transverse Stress on the Magnetic Sus- 
ceptibility of Iron.” The paper described 
the results of experiments made by Messrs. 
Andrew and Thomas Gray, by aid of a 
Government grant of $100. These proved 
that the effect of transvere stress was t 
diminish megnetisation while the strength 
of the magnetising current was below 4 
certain critical value, and to increase 1 
when the current was above that value. 

Mr. C. Chambers read a paper on ‘‘ Mag: 
netic Induction, as Affecting Observations 
of the Intensity of the Horizontal Compo 
nent of the Earth’s Magnetic Force.” His 
chief conclusion was that the correction 
| hitherto made for induction was unneces 

sary ; and Sir W. Thomson observed that 
his rigorous investigations had removed 
what was a very great stumbling-block 
observations of the kind, as he had showed 
that the supposed necessity for the correc 


‘tion was altogether a wistake. 
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Section B.—Cuemicat Scrence. — This 
Section met under the presidency of Dr. 
Abel. 

In opening the proceedings Dr. Abel re- 
ferred to the death of Mr. Gassiot, and 
thought it was desirable that they should 
express their regret at the death of this 
well-known man of science, and one of 


the most valued members of the Associa- | 


tion. Mr. Gassiot, after an illness of long 
standing, died on the first day of the meet- 
ing of the Association. As they all knew 
he was not only one of the oldest, but, for 
a very loug period, one of the most active 
members of the British Association. But 
it was not only on that account that they, 
in the Chemicai Section, would feel his 
loss acutely. He was, as they were all 
aware, sincerely and actively attached to 
science, and they all admired his contribu- 
tions to electrical science; but still more 
his large-hearted and judicious liberality 
in the promotion of science, by in every 
way aiding fellow-workers in obtaining the 
construction, for example, of costly appa- 
ratus, and placing them at the disposal of 
those who might not possess the means of 
purchasing them (hear, hear). Mr. Gassiot 
was an original member of the Chemical 
Society, and one of the most intimate 
friends of Faraday, and on these accounts 
also he (Dr. Abel) felt sure the chemical 
section would desire to record their feeling 
of sorrow at his loss and their sympathy 
with his family in their bereavement. 

The reading of papers was then pro- 
ceeded with. 

Mr. A. Vernon Harcourt, M.A., F.R.S., 
read the first paper ‘‘ On the Application 
of a New Unit of Light to the Examination 
of Coal Gas.”’ 

Mr. Charles T. Kingzett, F.C.S., read a 
paper on the subject of ‘‘ Albumen of Com- 
merce.’ Albumen is largely employed for 
fixing certain colours on cotton goods. 
Egg albumen is well adapted, and would 
be without fault, were it not for its high 
price. In printing albumen serves a double 
purpose—it acts as a vehicle for the colour, 
and serves simultaneously as a varnish. 
Blood albumen occurs in commerce in 
various forms. The most inferior variety 
is packed in casks in the liquid state, and 
consists merely of blood, which has been 
(efribinated by whipping. The purer 
forms of blood albumen are prepared from 
the blood of slaughtered animals, which, 
after coagulation, is filtered. Five oxen, 
or twenty sheep, or thirty-four calves are 
said to yield the same quantity of dry 
albumen, namely, two pounds. In pro- 
ducing blood albumen for commerce the 
objects borne in mind are the attainment 
ofa substance whose solution is free from 
colour, possesses perfect coagulation, and 
which is cheap, The superior price of egg al- 
bumen has repeatedly led to various attempts 
to prepare a blood albumen of a similar 
whiteness and quality. In these attempts 
animal charcoal, incipient coagulation, air 
rendered ozonic by means of electric induc- 
tion, have severally been employed, but 
hone were competent to produce an albu- 
“te at all comparable in value to egg 
one. Mr. Kingzett then proceeded to 
: ‘cribe the process for which, in conjunc- 

‘on with Mr. Zingler, he has secured 
— patent. It may be conducted upon 
ood itself, or defribinated blood produced 
or preferably upon the serum 
to _ He was led, in the first place, 
the discovery by experimenting with 
solution of Sanitas’? which is now 


‘this colour test. 


being largely manufactured. Without 
defining the nature and function of an 
antiseptic or disinfectant, but taking an 
infectant to he that body which causes 
disease, and further accepting disease as 
often caused by the putrefaction of albumi- 
nous principle, Mr. Kingzett affirmed that 
in ‘‘Sanitas” we have a true antiseptic 
and disinfectant, for it absolutely prevents 
that putrefaction. The albumen solution 
prepared by their process is, in its general 
characters, analogous to ordinary forms of 
albumen. The coagulation which results 
on beating is, however, somewhat differ- 
ent; instead of being precipitated in flocks 
and flakes it entirely gelatinizes. Besides 
being used in printing, their albumen is 
employed in preparing photographic papers ; 
as a varnish for sizing and enamelling 
articles of wood, glass, or metal; in phar- 
macy, and for other purposes. Dr. Abel 
said there was no doubt it had long been a 
desideratum to obtain such a quality of 
blood albumen, and it appeared to him that 
the process of Mr. Kingzett was a most 
simple and effectual one, and one of con- 
siderable importance arising from the varied 
and great uses of albumen in printing on 
cotton goods, &c. 

Mr. C. T. Kingzett, F.C.S., also read a 
paper on ‘‘Some New Reactions in Or- 
ganic Chemistry.” The author pointed 
out that in his first paper on this subject 
he had demonstrated the existence of two 
classes of the reaction in question, namely, 
that in which certain organic bodies give 
with strong sulphuric acid alone a violet 
colour, and that in which the presence of 
sugar was required for the development of 
In all instances of the 
first class of reaction examined by the 
author he had found that the bodies in 
question gave glucose as a decomposition 
product when boiled with diiute sulphuric 
acid, thus explaining why sulphuric acid 
alone gives with such bodies the violet 
colour already described. In the present 
paper the author described the methods by 
which he had obtained glucose from 
hederic acid, a constituent of ivy leaves, 
and from resin of scammony. Mr. King- 
zett, in contradistinction to the statement 
of Marquart, has established the absence of 
an alkaloid in the roots of convolvulus 
scammonia, and gave a description of a 
volatile oil obtained below 100 degrees on 
distillation of scammony resin. 

Dr. B. H. Paul and Mr. C. T. Kingzett 
read papers upon *f A preliminary account 
of an Alkaloid obtained from Japanese 
Aconite.’”’? The author described the\alka- 
loid obtained from this variety of api 
root asa definite crystallisable substance, 
differing from all the descriptions given 
hitherto of the alkaloids from aconite. 
They had found the uncrystallisable gummy 
substance, accompanying this as well as 
other varieties of crude aconitine, to be a 
saline compound of the crystalline base, 
and not, as had been assumed, an amor- 
phousalkaloid. The acid contained in this 
salt was found to be analogous to aconitic 
acid, and while the occurrence of such a 
salt was shown to be a probable result of 
the method of preparing aconitine, it was 
suggested that much of the discrepancy 
hither to prevailing in regard to the 
chemistry of aconitine might be due -to the 
association of this salt with the crystalline 
alkaloid. 

Dr. Wright also read a paper upon a 
similar subject, and a brief discussion fol- 
lowed. 


Two papers—one upon the principles of 
‘‘Uric Acid Genesis,” and the other upon 
the ‘‘ Constitution of Metallic Acid,’? were 
taken as read. 

Tho section then adjourned. 


FOREIGN SCIENCE. 


THE forthcoming Paris exhibition has led 
to property in inventions being brought 
under discussion. Cosmos says that no 
doubt there is much to do for the protec- 
tion of the rights of inventors of every 
kind. Simplicity of forms, reduction of 
the expenses which fall on the author of 
an important invention before he has even 
been able to be certain by a practical appli- 
cation of the foundation of his hopes. The 
committee of encouragement of national in- 
dustry proposes to write to MM. Thirion 
approving strongly of international con- 
gresses and conferences, at the exhibition 
which would examine questions relative to 
the wages and legislation of different na- 
tions in regard to industrial, literary, and 
artistic property, and notably what concerns 
brevets @invention. 1t would see with much 
satisfaction a certain uniformity introduced 
into the said brevets, and industrial and 
literary property, in the legislation of the 
different countries with which France has 
frequent commercial relations. 

The personal staff of the first European 
station of the International African Associa- 
tion has been appointed. M. Crespel is the 
chief of it; M. Cambia, and M. Maes, 
Doctor of Natural Sciences, will accompany 
it. It is proposed to establish a depot at 
Zanzibar, and an agency which will esta- 
blish the first scientific and hospital station 
sufficiently forward in the interior, upon the 
banks of Lake Tangansika. 

The paper alluded to continues to advo- 
cate the progress of meteorology. It ap- 
peared to us that it was formerly stated 
that the nickeliron mine of St. Catherine, a 
meteorite, was exhausted; however, this 
paper gives an elaborate analysis producing 
50 to 63 iron, nickel 7 to 7, 8 to 34. 

M. Coret has invented a little apparatus 
of very simple management, denoting the 
heating of insufficiently greased organs. It 
is composed principally of a certain number 
of metallig holders with elastic bottoms, 
filled with an easily dilatable fluid, the whole 
enclosed in a little metal cylinder. This 
instrumeyxt can be fixed on the axis, which 
carries it’in its rotation without modifying 
length. Butifthe arbor has just been warmed, 
the liquor which fills the metallic holders is 
dilated, and a little stem which ‘is soldered 
upon the exterior one is repulsed, and 
comes in contact with a bell sounding in the 
workshop, and warning of danger. 

A remarkably new idea is being carried 
into working in Paris just now, in the form 
of a new apparatus designed to make the 
numbers of the houses visible during the 
night; four hundred and fifty municipal 
establishments (schools, police posts, &c.), 
are, or going to be, provided with this new 
mode of lighting. The acquirers of the 
riverine sites of the Avenue de l’Opera, by 
their contracts, have been obliged to 
apply it to the houses which they 
shall construct. The annual expense 
of this luminous numbering, supposing 
the duration of the lighting equals that 


of the public lights calculated for a lighting . 


of ten hours daily for three hundred and 
sixty-five days will be raised to 27 francs 
38 cents. The price of placing the number 
attains 100 francs; the apparatus, which is 
of an extreme simplicity, requires only a 
piercing to pass the pipe, which supplies 
the burner and four little seals in the 
facades, which cannot cause any serious 
disfigurement. For many years we have 
desired this advance in civilisation, which 
was also sought ‘for the town of Paris, 15 
years ago by Leopold Ouvry. 
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till his decease, February, 1868. 


Past Prestpent—Lorpv RICHARD GROSVENOR, M.P., &., from February, 1868, till May, 1871. 
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PRESIDENT OF THE INSTITUTE, 
SIR ANTONIO BRAD Y.* 


*The Right Hon. The Earl of Caith- *C. Williams Siemens, Esq., C.E., *Dr. J. McGrigor Croft. John Mackintosh, Esq. 

ness, Vice-Pres. D.O.L, F.R.8., Viee-Pres. Robert Davison, .» O.E. *Thomas Morgan, Esq., A.8.E. 
*Sir Thomas Fairbairn, Bart., Vice- *F. H. Varley, Esq., O.E., C.E.0.Inst. William Dempsey, -» 0.E. George Frederick Muntz, Esq, 

Pres. *H. A. a ‘ tain Fairholme, R.N. *A. J. Murray, Esq., C.E. 
*Beresford Hope, Esq., M.P., Vice- Alexander Allan, -» O.E. John Farmer, Esq. A. Normandy, Esq 

P, W. Barlow, Esq., O.E., F.R.8. J. Faulding, Esq. C.E. *T. Paterson, FE 

*His Grace the Duke of Manchester, *W. H. Barlow, Esq., C.E., F.R.S. O. Finzel,Esq. W. H. Preece, , C.E. 

Vice-Pres. *T. Blanchett, Esq. H.A. Fletcher, Esq., 0.E., F.R.A.8. T. W. Rammell, Esq. 
*Robert Richardson, Esq., C.E., Vice- M.P.W. Boulton, Esq. G. W. Hemans, Baq., C.E. John Ramsbotton, -» C.E, 
*Adml. J Selwyn, R.N., Vi oF. W. Comply, Esq., F.R.8.L, (Sec.) hiexander Mitchell Inn Esq "John Saxby, OF. 
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Pres. Samuel Chatwood, iq. W. Mitchell Innes, Esq. _A. Sedley, Esq. 
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The various efforts which have been made, and the numerous influences now at work to injure, if not destroy, Patent Rights; the inefficiency of the 
many well-intended, but ill considered, Schemes of Patent Law Reform, which have from time to time been suggested, and the tendency of which has 
generally been to prejudice the Inventor without advantage to the Public; together with the proceedings so essentially involving the interests of Inventors 
which have already taken place in Parliament, as to the propriety of abolishing Patent Rights altogether, show the necessity of an immediate and active co- 
operation on the part of those interested in Inventions and in Patent Property, and that an Association for the Protection and Defence of Patent Rights is 
apr needed. This Institute has, therefore, been established for the purpose of uniting and organising the influence of Inventors, Patentees, and others, 

te objects are :— 
Ist. To protect Inventors’ interests, and defend the privilege of obtaining Her Majesty’s Letters-Patent. 
2nd. To promote improvements in the Patent Laws. 
3rd. To facilitate the diffusion cf information with reference to Inventions, and other subjects beneficial to Inventors and Patentees. 
The qualification for Annual Members of the Institute is a Yearly Subscription of One Guinea, and for Life Members a single payment of Ten Guiness. 


Subscriptions are payable to the Receiver, Mr. G. A. Srnetton, 4, St. Martin’s Place, W.C. 
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(The Proprietors of the ‘‘ Scientific and Literary Review’), 
21, COCKSPUR STREET, CHARING CROSS, LONDON, 8.W., 
OBTAIN PATENTS FOR INVENTIONS AT FIXED AND MODERATE CHARGES. 


DIRECTORS. 
J. E. K. CUTTS, Esq. J. P. CUTTS, Eso. 


T. MORGAN, Esq. 
STANDING COUNSEL FOR PATENT LAW MATTERS. 
F. W. CAMPIN, Esq., Barrister-at-Law, F.RS.L. 


AUDITOR. 
RICHARD COCKER, Esq. 


BANKERS. 
LONDON AND WESTMINSTER BANK, St. James’s Square. 
SCIENTIFIC REFEREES. 
JOHN WOODHOUSE, Esq. C.E., and M.E., &c. Apu. J. H. SELWYN, R.N., &c. 


ROBERT RICHARDSON, Esq., C.E., &e. DESMOND GERALD FITZGERALD, Esq., Electrician. 
Dr. B. H. PAUL, F.C.S. 


This Association was established in the year 1867, for the purpose of simplifying, cheapening, 
and expediting as far as possible the proceedings attending THE OBTAINING OF PATENTS 
FOR INVENTIONS and their commercial development. 


Several leading members of the Inventors’ Institute, coming daily in contact with Inventors, whose wants and difficulties were daily pressed on their 
attention, formed themselves into this Association, entitled ‘ ‘The Inventors’ Patentright Association, Limited,” in order to supply Inventors with the bes 
and most reliable information and advice—to provide skilled references on questions of science and manufacture—to render legal processes for protecting sé 


maintaining patent rights safe, cheap, and ready—and to aid Inventors in bringing their inventions into practicable and profitable shape. To carry out thew 
views, the following are the 
OBJECTS OF THE ASSOCIATION. 


To obtain Patents for Inventions in this and other countries. To aid in Selling and Licensing Patented Inventions. 
To Register Designs. To furnish advice and professional Assistance in developing Invention. 
To aid in forming Public Companies, and in Publicly introducing To collect Evidence, arrange Arbitrations, and otherwise assist Inventors 
Patented Inventions. | in maintaining their rights. 
N.B.—To Members of the Inventors’ Institute this Association offers special privileges in the obtaining of Patents 
both in this country and in all parts of the world. 
A Handbook furnished gratis on application to THOMAS MORGAN, Secretary, 21, Cockspur Street, Charing Cross, London: 
Leadon: Printed by H. W. Fosrxn, 14, Fetter Lane, Fleet Street, E.C.; and. ighed for the Projrictors at 21, Cockspur Street, Chang Cicrs; and Sold by W. 


& Co., Row, and Sampson Low, Son, & Marston, Boglish, joan, and Colonial Booksellers and Publirhers, Fuildings, 188, Fleet 


| 
NOTICE TO INNENDING PATENTEES. 

THE INVENTORS’ PATENTRIGHT ASSOCIATION, LIMITED, 


